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EDITORIAL COMMENT

Q U IL L ON SCALPEL

This section
provides a medium through which Canadian
surgeons can declare themselves, briefly and in
formally, on the day-to-day affairs of surgery.

ABDOMINAL INCISIONAL HERNIA —
THE ROLE OF WOUND INFECTION
In this issue (page 202), Fischer and
Turner examine the repair of abdominal
incisional hernias at the University Hospital
in Edmonton. The study is concerned with
the treatment of those patients who entered
for the first repair of their ventral incisional
hernia; 169 patients are included. Admit
tedly, it is a retrospective study of the type
which carries many disadvantages in regard
to manipulation of details, but on the other
hand it has some advantages in permitting
less obvious variables to be observed.
In the group of patients subjected to an
alysis, the authors have directed their atten
tion to the original operation, attempting to
define the etiology or the predisposing factor
which led to the formation of the hernia.
They discovered an astounding wound in
fection rate of 88%. Infection was the most
frequent operative complication associated
with the subsequent development of a her
nia. The study did not answer the vexed
question whether vertical wounds are supe
rior to transverse; indeed, if infection is the
key to subsequent hernia, perhaps wound
direction is unimportant. They very clearly
indicated that in the repair of the hernia wire
is preferable to absorbable sutures, but did
not give an opinion about the desirability of
using wire in the closure of the initial ab
dominal incision.
Repair of the ventral hernia had a meas
urable rate of second hernia formation.
Once more, the authors showed that of the
28 immediate second recurrences, 21 were
associated with wound infections—a 75%
rate. There was reference to abdominal dis

tension and to obesity but, again, the occur
rence of wound breakdown was closely as
sociated with wound infection.
Abdominal wound infections in the fascia
and subcutaneous tissue do not usually lead
to the formation of laudable thick pus which
can be evacuated by opening the wound. In
the case of abdominal wounds, infection
frequently seems to provide a non-purulent
phlegmon which inhibits all the processes of
wound healing, is difficult to detect and
exerts its influence for a long time.
The role of obesity has yet to be iden
tified and clarified. It seems apparent that
obesity adds a huge handicap to an other
wise reasonably straightforward surgical
problem. Obese people are also entitled to
have their ventral hernias repaired, partic
ularly if the original operation was well in
dicated. The challenge is to do the repair
in the best fashion at the best time.
Of the many lessons which emerge from
any consideration of ventral hernia, the most
clearly positive concerns the importance of
infection in the initial operative wound. The
problems connected with skin care, pre
operative preparation, wound hematoma,
and surgical misadventure in a complicated
wound understandably set the stage for sub
sequent disaster. Wound infection must cer
tainly come from the skin of the patient, the
skin of a member of the surgical team or
the hollow viscus which is entered during
the operation. Meticulous surgical tech
nique and discipline of every individual in
volved in the operation are undoubtedly the
best answer to wound infection, and the sub
sequent development of ventral hernia.
C. B arber M ueller ,

m .d .
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REVIEW AR TI CL E
FAT EMBOLISM: A REVIEW AND REPORT OF 100 CASES*
J. P. M O R EA U , M .D ., F.R.C.S.fCJ, F.A.C.S., E dm onton, A lta.
A n observant clinician using simple labora
tory tests can diagnose fat embolism. Why
do we overlook this complication? Why is
its management uncertain?
To answer these questions we have re
viewed 100 cases of fat embolism following
trauma between 1961 and 1971 in five
teaching hospitals in Alberta. We discarded
14 cases labelled fat embolism because the
information supplied in their records did not
clearly warrant the diagnosis. Several addi
tional cases could be recalled by surgeons in
each of the hospitals. We assume that there
were many more cases not listed in the med
ical records under review.

TABLE

C l i n i c a l P ic t u r e

The 78 male and 22 female patients re
flect the incidence of major trauma in both
sexes.
More than half the patients were below the
age of 30 years (Table I). Only one patient,
aged 9, was below the age of 15; this corres
ponds to the low incidence of fat embolism
reported in children, except in connective
tissue disease.1 Although fat embolism can
occur in the absence of fracture, all our
cases had fractures (Table II).
Fewer than half the patients had symp
toms recorded in the first 48 hours. In only
T A B L E I.—Age of 100 P atients W ith F at
E mbolism
Age (years)
9 .....................................
15-20...............................
21-30...............................
31-40...............................
41-50...............................
51-60...............................
61-70...............................
71-80...............................

No. of patients
.............
............
............
............
............
............
............
............

one of 17 fatal cases, however, did symp
toms not develop within 48 hours (Table
III).
No single symptom or sign was present
in all cases (Table IV). A fever of over
38.3° C in 80 out of the 100 cases is not
particularly striking in patients suffering
from recent fractures of large bones. How
ever, dyspnea or tachypnea in the absence
of chest injury in a young person is signifi
cant and occurred in 80 cases.
The nearly identical rates for the presence
of petechiae and confusion suggest that petechiae are sought when the patient becomes.

1
30
34
12
7
5
8
3

*From the D epartm ent of O rthopedic Surgery,
U niversity of Alberta, Edm onton, A lta.
Presented at the Annual Meeting of the Royal
College of Physicians and Surgeons of C anada,
T oronto, Ont., January 1972.
R eprint requests to: D r. J. P. M oreau, Suite 104,
Le
M archand
Building,
E dm onton,
Alta
T5K 0J8.

II.—F ractures C omplicated by F a t
E mbolism

Site of fracture
F em ur alone..........................
M ultiple (2 or m ore large
bones).....................................
T ibia alone............................
Pelvis alone...........................
U pper limbs alo n e...............

No. of patients
41
27
25
5
2

T A B L E III.—O nset of R ecorded Symptoms*
Time
Less th an 12 h rs ...................
12 - 24 h rs..............................
2nd d a y ..................................
3rd d a y ...................................
4th d a y ...................................
5th d a y ...................................
U ndeterm ined.......................

No. of patients
7
17
19
30
11
13
3

*16 of 17 fatal cases had sym ptom s within 48 hrs.
T A B L E IV.—Symptoms and S igns in 100 P atients
W ith F at E mbolism
Sym ptom /sign
F ever (over 101° F ) . .
D yspnea.................................
Confusion...............................
Petechiae................................
C o m a......................................
C yanosis.................................
C ough.....................................
H em optysis...........................
Eye ground changes
(“microinfarcts” ) .................

No. o f patients
80
80
67
66
38
33
26
22
3
(2 fatal)

TABLE V.—M orbidity in F at E mbolism. T ime of
D isappearance

of

Symptoms

and

Signs*

*

Time
Within 5 days of onset..........
Within 6 -1 0 days.................
Within 11-15 days...............
Within 16 - 25 days...............
After 25 days.........................
t

r
y

*
4

*
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No. of patients
27
40
2
7

4

*No residual brain damage recorded among sur
vivors.

of 3 g/100 ml or more in 24 hours; this ap
peared in more than eight out of every 10
cases. Serum calcium, rarely ordered, was
usually low. Serum bilirubin, when deter
mined, was elevated in about half the cases.
A chest radiograph was positive in near
ly two-thirds of cases.
Daily determination of hemoglobin and
a chest radiograph are easily available tests
in all hospitals. Most cases of fat embolism
can be confirmed without the more sophis
ticated facilities required for determination
of blood gases. Tests for fat in sputum and
in urine and serum lipase determinations
were often carried out but did not provide
significant help except in eight cases.

confused! There were no cases in which
other hemorrhagic incidents occurred.
The high rate of coma in this series (more
than one-third) probably reflects the low
rate of case recording with only serious
cases being recognized.
T reatm ent
The incidence of cyanosis in only oneOxygen was administered in all cases and
third of the patients is not surprising and
intermittent positive-pressure breathing was
receives comment below.
The disease, if it is not fatal, does not last applied in nearly two-thirds. The use of ste
long and many mild forms are missed. Two- roids, low-molecular-weight dextran and
thirds of the cases resolved within 10 days alcohol, often combined, reflect uncertainty
(Table V). There was no residual brain or in the management of the disease. The fail
other organ damage recorded among the ures of treatment indicated in Table VIII
survivors, although few had electroencepha fall into no pattern that would assist in de
termining an effective treatment program.
lograms.
There were 17 deaths; three of the pa
P athological P hysiology
tients probably died of causes other than
A review of certain pathological features
fat embolism. This corresponds to the mor
of
fat embolism is warranted in order to
tality rate of 15% cited in other series.
assist
in outlining the management of the
There were 14 males and three females, in
condition.
Following Peltier2 we will exam
dicating an equal fatality rate in both sexes.
ine
four
areas
in particular: neutral fat,
The time elapsing between the accident and
fatty
acids,
the
lung and the role of the
death is analyzed in Table VI.
platelets in fat embolism.
R adiographic and L aboratory
F indings (Table VII)

In all cases in which blood gases were
determined a severe drop in P o2 to 60 mm
Hg or less was noted. Alkalosis was practi
cally constant, indicating hyperventilation.
The second significant laboratory finding
is a sudden drop in hemoglobin of the order
TABLE VI. - T ime Between Accident and
D eath in 17 P atients W ith F at E mbolism
Time

No. of patients

Within 5 days.......
Within 6 - 10 days.
Within 11-15 days
After 15 days..........

7
3
3
4
(3 of these died
from other
causes)

Neutral Fat
Neutral fat normally circulates in the
blood stream as tiny lipid globules, chiloTABLE VII.—R adiographic and L aboratory
in 100 P atients W ith F at E mbolism*

F indings

No. of patients

Finding
Drop in P 02 ....................
Sudden drop in hemo
globin ............................
Radiographic changes in
chest..............................
Fat in urine....................
Fat in sputum................
Slight increase in serum
lipase.............................
Slight elevation of serum
bilirubin.......................

47
(47 determinations)
85
62
8
8

10

22

(50 determinations)

‘Proteinuria was very common.
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micra, which pass freely through the capil
laries. In fat embolism Gurd3 has shown
that one-third or more of the circulating
neutral fat coalesces into globules larger
than 8 fj, in diameter. There is no overall
increase in serum lipids. The lipid globules
larger than 8 /x are trapped as emboli in the
lung filter.4
Fatty Acids
The endothelial cells of the capillary
walls elaborate lipase which hydrolyzes
neutral fat to glycerol and free fatty acids.
A good deal of fatty acid is also released
from fat depots as a metabolic response to
stress.-’ G urd1’ wonders if the triggering of
this mechanism may be due to tissue throm
boplastin or kinase released from the site
of the injury.
Fatty acids cause hemolysis7 and this ac
counts for the sudden drop in hemoglobin
in severe fat embolism.
Lung
Fatty acids cause toxic vasculitis in the
lung. There is a loss of endothelial integrity
resulting in the escape of hemorrhagic fluid
into perivascular and interalveolar tissues.
The alveolar spaces are widened and the al
veoli eventually disappear; extravasated
fluid can then enter the airways.8- 9
In addition, fatty acids apparently de
press the surfactant activity of the pneumocytes and collapse of the alveoli occurs.10
Very severe impairment of lung function
results. This is reflected in arterial hypoxia
which always accompanies fat embolism
and whose gravity can only be estimated by
the determination of arterial blood gases.7
Cyanosis is an unreliable sign, which often
is absent owing to the severe anemia and
TABLE V III.—T reatment in P atients W ith F at
E mbolism
M ethod o f treatment

No. of patients

Oxygen administered...
Interm ittent positivepressure breathing. ..
D extran..........................
Steroids..........................
H eparin..........................
Alcohol............................
Tracheostomy................

100

(used in
(used in
(used in
(used in

60
32
4 fatal
30
8 fatal
19
4 fatal
14
2 fatal
25

cases)
cases)
cases)
cases)
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the large cardiac output of these usually
young patients.
Platelets
Platelets may be removed from, o r added
to, the blood in the lungs.11 Platelet aggre
gation tends to occur owing to shock and
such aggregations themselves may form m i
croemboli. In addition the fat droplets them
selves become coated by platelets, large
numbers of which are thereby consumed
because of the relatively large surface area
of the fat droplets.2 In the fatty acid animal
model of fat embolism there is a high con
sumption of platelets and fibrinogen with a
consequent reduction of circulating coagu
lation factors.12 The petechial hemorrhages
seen in cases of fat embolism are likely due
to thrombocytopenia associated with hypo
xemia.13
The platelets and mast cells in the lung
break down and release serotonin.4 Sero
tonin produces bronchospasm and vaso
spasm in experimental animals and contri
butes to poor oxygenation of blood in the
lung. Small doses of heparin affect platelets
in several ways: reduction of adhesiveness
and inhibition of their aggregation; limita
tion of their aggregation to the surface of
thrombi; and blockage of the release of se
rotonin.2 However, the value of small doses
of heparin in the treatment of fat embol
ism has never been conclusively substanti
ated in clinical practice or in experimental
animal models. In the event of very severe
depletion of coagulation factors, manifested
as hemorrhages resulting from disseminated
intravascular coagulation (a rare occurrence
which was not encountered in our series),
full doses of heparin may be justified.14
To summarize the above, trauma causes
aggregation of fat droplets to a size
8 M or larger in diameter. These cause em
bolism of the lung capillaries. The capillary
endothelial cells of the lung form lipase
which hydrolyzes the fat to fatty acids. In
addition, fatty acids are likely released in
the circulation from fat reserves. The effect
of fatty acid on the lung is to reduce oxy
gen transfer to the red cells while its effect
on red cells is to cause severe hemolysis. A
huge consumption of coagulation factors
and platelets causes thrombocytopenia.

V
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Therapeutic M easures

la treating fat embolism, shock must be
controlled. In severe shock the pulmonary
capillary walls are affected which accounts
for extravasation of blood and edema.
There is some question as to whether in
shock fatty acids may be implicated in the
breakdown of the capillary wall. At any
rate any deleterious effects of shock on the
lung are added to those caused by fat em
bolism.
Hypoxia must be controlled. It is neces
sary to maintain arterial Po2 between 80
and 100 mm Hg. This will require oxygen
administration and possibly tracheostomy
to maintain a clear airway. Proper control
requires blood-gas determinations. As men
tioned, cyanosis is an unreliable sign.
Blood transfusion is mandatory to keep
the hemoglobin over 10 g / 100 ml. The use
of crystalloids in fluid replacement must be
judicious to avoid edema of the lung. There
is good evidence that steroids are useful.
The other agents usually mentioned,
namely heparin in small doses, low-molecular-weight dextran and alcohol, are prob
ably of no benefit. The use of proteinase in
hibitors which might affect the action of
tissue thromboplastin in triggering fatty acid
release must await further clinical trials and
confirmation of their value in the animal
models of fat embolism.
Summary

Fat embolism is a complication of frac
tures of the large bones of the lower limbs,
occurring especially in young adults. The
disease is rare in children below the age of
15. Females are not exempt. It has a high
mortality rate in the elderly. The overall
mortality rate is about 15% which is un
likely to be decreased significantly until the
exact mechanism that triggers the coales
cence of lipids into large globules and the
release of fatty acids from fat stores is dis
covered. In non-fatal cases recovery is com
plete.
The disease has no single pathognomonic
symptom or sign; fever, unexplained dysp
nea and tachypnea are present in four of
every five cases, petechiae and confusion in
two out of every three cases and cyanosis
in one of three. The only constant labora
tory finding is a lowered partial oxygen
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pressure, usually below 60 mm Hg. A fall
in hemoglobin of 3 g/100 ml or more occurs
suddenly in 85% of cases.
The essential pathological changes occur
in the lung and result in hypoxia.
Treatment must be aimed at preventing
shock, correcting anemia and controlling
hypoxia. The latter requires the frequent
determination of blood gases. The use of
steroids is possibly beneficial, but alcohol,
dextran and heparin are not likely to be of
any value.
I acknowledge the help of my two sons Drs.
Marc and Paul Moreau in reviewing the case
records and the advice and encouragement of
Drs. Brian Sproule and Garner King whose orig
inal contributions are landmarks in the study of
fat embolism.
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CECAL DIVERTICULUM STRANGULATED IN FEMORAL HERNIA*
M. M. COHEN, M.B., Ch.B., F.R.C.S.[Edin. & C] and W. A. MORTON, M.B., Ch.B.,
F.R.C.S.fEdin. & C], Vancouver, B.C.
Summary: The case is described of a solitary
diverticulum of the cecum strangulated in a fe
moral hernial sac. The treatment of the 90-yearold patient w as successful. No report of a
similar instance of this extraordinary content
of a femoral hernia could be found in the liter
ature.
Resume: Les auteurs presentent un malade de
90 ans dont un diverticule ccecal solitaire etait
etrangle dans le sac d'une hernie crurale. Le
traitement a ete couronne de succes. Nous
n'avons pas trouve dans la litterature un cas
semblable de contenu aussi extraordinaire d'une
hernie crurale.

A fem o r a l hernia usually contains omen
tum or a knuckle of small bowel but other
contents have been noted. The best known
variation is Littre’s hernia in which a
Meckel’s diverticulum is the sole content of
the sac. Although the appendix is found in
1% of femoral hernias1, Shepherd2 stated
that he had never seen cecum in a femoral
hernia. We present a case of solitary
diverticulum of the cecum strangulated in
a femoral hernia which we found in a 90year-old woman and treated successfully.
A search of the literature since 1927 has
not revealed a similar case.
C ase R epo r t

The patient was in no great distress. There
was a swelling approximately 7 cm in diameter
in the right groin which was very tender, firm,
non-fluctuant and irreducible. The skin overlying the mass and the surrounding area was
markedly erythematous (she had applied a
hot-water bottle locally for several days).
Tenderness and obesity made it difficult to
identify with certainty the relationship of the
mass to the inguinal ligament and the pubic
tubercle. The abdomen was not distended
and the bowel sounds were normal. Although
the liver was not palpable, there was an area
of dullness extending several centimetres be
low the right costal margin. Slight tenderness
and guarding were elicited in the right iliac
fossa. Findings on investigation were all
within normal limits. Radiographs of the abdo
men revealed no dilatation of the bowel or
other evidence of obstruction. The diagnosis
of strangulated femoral hernia was made. At
operation the inguinal canal was opened and
the transversalis fascia incised. It was im
possible, however, to reduce the sac until the
inguinal ligament had also been divided. The
sac was opened and it was demonstrated quite
clearly that its sole content was a large
diverticulum of the cecum.. The diverticulum
measured 5 cm at its base, was 4 cm long
and arose from the anterior surface of the
cecum approximately 4 cm from the ileocolic
valve. It was completely necrotic (Fig. 1). The
diverticulum (which was empty) was excised

On January 17, 1972 an active 90-yearold widow attended the Emergency Depart
ment of the Vancouver General Hospital. She
complained of a painful swelling in her right
groin which had been present for about one
week; the pain had been increasing steadily in
severity. She was anorexic and had vomited
several times shortly after the onset of the
pain but not since. She had had no bowel
movement for four days but was passing flatus
freely. During this time she did her house
work and shopping.
Past history included an appendectomy in
childhood and the delivery of six children;
she had the menopause at age 45 and had a
cystocele repaired in 1965.
*From the Department of Surgery, Faculty of
Medicine, University of British Columbia, and
the Vancouver General Hospital, Vancouver 9
B.C.

Fig. 1.—Drawing showing the appearance of
the cecal diverticulum found at operation.
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and the wound was closed in layers with in
terrupted nylon sutures; the skin was left open.
The patient made a rapid, uneventful recov
ery, the skin wound being closed on the fourth
day.
Histological examination of the sections of
the diverticulum confirmed the extensive
necrosis. In a focally viable area, mucosa was
identified consistent with an origin in the
cecum (Fig. 2).
D iscussion

The unusual occupants of strangulated
femoral hernia are: cecum, six patients in a
series of 680;3 Meckel’s diverticulum
(Littre’s hernia), 35 case reports in the
world literature4 and five patients in a series
of 1,487;3 appendix, \% of patients;1
stomach, four case reports;5 testis;6 ovahy;7' 8 kidney;0 round ligament;10 re
dundant ileocecal fold; 11 endometriosis;12
metastatic carcinoma.13
Solitary diverticulum of the cecum itself
is not uncommon. Lauridsen and Ross14
collected 149 such cases and there have
been reports of many cases since then. The
commonest site of the diverticulum is on the
anterior wall close to the ileocolic valve.
The case presented is typical in these
anatomical respects.
Rosanoff15 reported a case of diver-

ticulum of the ascending colon in an ir
reducible left inguinal hernia, but after a
thorough search of the literature we have
been unable to find a single case of cecal
diverticulum in a femoral hernia. The in
cidence of diverticular disease of the large
bowel is about 6% of the population16 and
of these 1% will be solitary diverticula of
the cecum.17 The cecum presents in only
0.3% of cases of strangulated femoral
hernia.3 It can thus be calculated that the
chances of this case occurring were two per
million cases of strangulated femoral hernia!
We are grateful to Dr. F.R.C. Johnstone for
constructive criticism of the manuscript.
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ABDOMINAL INCISIONAL HERNIAS: A TEN-YEAR REVIEW*
JAMES D. FISCHER M.D., B.A., B.Med.Sc. and FRANK W. TURNER, M.B., Ch.B.
M.Sc., F.R.C.S.[C], F.A.C.S., Edmonton, Alta.
Summary: One hundred and sixty-nine patients
undergoing first repair of an incisional hernia
were studied retrospectively. Predisposing fac
tors included obesity, chronic obstructive lung
disease, malnutrition, cardiac and renal disease.
Wound infection occurred in 88% of cases
while abdominal distension was an important
precipitating cause. The same factors were im
portant in the etiology of recurrence of the
hernia.
Of the various repairs used, the side-to-side
repair with monofilament steel sutures appears
to offer a definite superiority.
Resume: Nous avons procede a la revue retro
spective des dossiers de 169 malades ayant
subi une premiere reparation d une hernie incisionnelie. Parmi les facteurs predisposants,
on trouve I'obesite, une pneumopathie obstruc
tive chronique, la malnutrition, des cardio- et
des nephropathies. L'infection de la plaie est
survenue dans 88% des cas. La distension abdominale a ete une importante cause declenchante. Ces memes facteurs jouaient un role
important dans I'etiologie des recidives herniaires.
Parmi les diverses sutures utilisees, la suture
latero-laterale utilisant un fit d'acier monofila
ment semble presenter une nette superiority.

A n incisional hernia is an acquired hernia

at the site of a surgical scar. The reported
incidence of such hernias varies from l.6%
to 10.8% in abdominal incisions.1 Because
they represent a partial failure of surgical
therapy, a review of primary abdominal in
cisional hernias was conducted in the hope
of eliciting information concerning (1) their
etiology; (2) the type of incision most like
ly to result in a hernia; (3) the success rate
of different types of repair; (4) the value
in repairs of different suture materials, and
(5) the reasons for recurrence of the hernia.
This retrospective survey is also to be used
as the basis for a prospective study of this
common but neglected problem.
M a ter ia l and M ethods

We reviewed 228 patients who had a first
repair of an incisional hernia at the Uni
versity of Alberta Hospital, Edmonton from
*From the Division of General Surgery, Depart
ment of Surgery, University of Alberta Hospi
tal, Edmonton, Alta.

1961 to 1970 inclusive. Of these 59 were
lost to follow-up so that a total of 169 pa
tients formed the basis for the review. The
age, sex, size and general physical condi
tion of the patients were noted. Abnormal
laboratory findings were recorded. The na
ture and the urgency (elective or emergen
cy) of the operation which resulted in the
incisional hernia were evaluated. Partic
ular attention was paid to the type of inci
sion, the suture material used and the post
operative condition of the healing primary
wound. Similarly the type of hernial repair
and the suture material used were recorded.
The repair was performed by one of
13 active general surgeons using standard
techniques. Follow-up was achieved by a re
view of the patient’s chart if the patient had
a subsequent admission. In most cases this
provided ample evidence of the security, or
lack of it, of the hernial repair. When this
method of follow-up was not available, in
formation on the patients was obtained from
the office records of the surgeon concerned.
In nearly every case the surgeon who per
formed the initial repair performed the fol
low-up examination.
R esu lts

Of the 169 patients 97 (57%) were male
and 72 (43% ) were female. The age range
was 4 months to 79 years with a mean age
of 56 years. Table I lists the predisposing
and precipitating factors which were thought
to be significant in the development of the
hernias. Principal predisposing factors were
believed to be obesity, chronic obstructive
lung disease, malnutrition and/or hypoproTABLE

F actors

I.—P redisposing
in

and P recipitating
the D evelopment of Abdominal
I ncisional H ernias

Factor
Obesity.......................................
Chronic obstructive pulmonary
disease....................................
Malnutrition and/or hypoproteinemia....... ....................
Cardiac disease..........................
Renal failure..............................
Wound infection........................
Abdominal distension................

Wo.

%

36

21

32

19

19
5
3
149
23

n
3
2
88
14
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teinemia, cardiac disease and renal failure.
Wound infection was the commonest preci
pitating factor in the development of inci
sional hernia, being present in 88% of
cases. Abdominal distension in the imme
diate postoperative period was thought to
contribute to the development of the hernia
in 14% of patients. One hundred and seven
teen hernias (69%) followed elective opera
tions while emergency surgery was respon
sible for 52 (31%) of the cases.
The types of incisions in which the her
nias developed are listed in Table II. The
midline vertical incision accounted for 65
(39%). Forty patients (24%) developed in
cisional hernias after transverse incisions;
22 of these were through the main incision
and in 18 there was a small hernia through
the linea alba.
Table III lists the types of repairs that
were performed and the suture material
used with each type of repair. Three cate
gories of suture material are recognized.
Absorbable suture refers to catgut and polyglycolic acid (the latter was used only very
occasionally). The term “non-absorbable”
includes all such material (e.g. cotton, silk.
Dacron, nylon, etc.) with the exception of
monofilament steel which is listed separate
ly because of its apparently superior per
formance. The side-to-side repair was used
70 times (41%), the Mayo overlap repair
57 times (34%), while the Keel repair was
used for 24 cases (14%). Synthetic mesh
was used to close the hernial defect in 18
patients (11%).
The follow-up period has ranged from
six months to nine years with a mean of
3 Vi years. There were 27 recurrences (16%)
all of which developed within one year of
the repair.

TABLE II.—Analysis of the
ponsible for the 169 C ases of
R eview

I ncisions R es 
H ernia in T his

No.

Incision
M idline:..........................
Lower abdom en. . .
Upper abdom en. .

65

T ransverse:....................
Main incision.........
Linea alba only —
Subcostal........................
Param edian....................
Oblique (lateral to
rectus).........................

40

%
39
40
25

24
lb

24
22
18

13
11

33
26

20
15

5

2

169

100

Table III also relates the type of repair
and the suture material used to the number
of recurrences. A side-to-side repair with
steel gave the lowest recurrence rate of 6% ,
while the Mayo overlap with absorbable
suture and the Keel repair with non-absorbable suture produced relatively high re
currence rates of 27% and 33% respectively.
The excellent results achieved with syn
thetic mesh should be noted. It tended to be
used in special situations (e.g. very large de
fects, previous recurrence) and perhaps
should not be directly compared with the
other types of repair. In these special cir
cumstances the success achieved with it is
even more remarkable and will be the sub
ject of a separate communication.
Drainage was employed in 152 of the re
pairs, using suction or simple Penrose drains;
24 (16%) of these hernias recurred. In the
17 that were not drained four recurrences
developed (24%).
Many of the factors thought to contribute
to the development of incisional hernia also
played a role in their recurrence. Of the 27
recurrences 21 developed in the immediate
postoperative period. Nine of these patients

TABLE III —T ypes of H ernial R epair P erformed R elated to Suture M aterial U sed and I ncidence
of R ecurrence
No. of recurrences*
No. of cases*
Suture material
Type of repair
Side-to-side..............................
M ayo overlap..........................
K eel...........................................
Synthetic mesh........................

Absorbable
Non-absorbable
Steel
Absorbable
Non-absorbable
Absorbable
Non-absorbable

27
27
16
27
30
18
6
18
169

‘Figures in parentheses refer to percentages.

(16)
(16)
( 9)
(16)
(18)
(11)
( 3)
(ID

5
4
1
7
4
3
2
1

(19)
(15)
( 6)
(27)
(13)
(17)
(33)
( 6)

27

(16)
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suffered from obesity and six from chronic
obstructive lung disease. Five patients de
veloped recurrence of the hernia less than
six months after the initial repair; three of
these patients were obese and one had pul
monary impairment. Two patients devel
oped a recurrence from six months to one
year after the initial repair and both were
obese. The 21 immediate recurrences were
all associated with wound infection in the
postoperative period and four of these pa
tients also developed postoperative abdomi
nal distension. Of the seven later recurrences
three were noted to have had a significant
wound seroma.
D is c u ss io n

There are few good studies of incisional
hernias in the recent world literature. Akm an1 reported on 500 incisional hernia re
pairs from 1945 to 1960 while Horton and
Smith2 recorded the results of 36 hernia re
pairs between 1945 and 1963. The present
study is a retrospective one and subject to
all the drawbacks of such a review. Very
few of the patients were examined by the
authors and in many cases the size of the
hernia was not accurately known so that
correlation of repairs and suture material
is difficult. We cannot comment on the in
cidence of these hernias because the abso
lute numbers of the various incisions per
formed between 196L and 1970 are not
known.
Certain factors seem significant. As other
studies have shown, our review confirms
that obesity, chronic obstructive lung dis
ease, malnutrition, cardiac and renal disease
all predispose to incisional hernias and
their recurrence.
Of these various factors obesity most re
sists definition. In this retrospective study
it was necessary to accept a patient as obese
when this term appeared on the chart and
was supported by the recorded height and
weight. Pemberton and Manax3 have re
cently suggested that the widely accepted
relationship between obesity and postoper
ative complications is mythical; while their
conclusions are debatable, their paper em
phasizes the paucity of scientific evidence
for such a connection. Like many surgeons
we have been impressed by the susceptibility
to infection of subcutaneous fat which is
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easily damaged, has a poor blood supply
and is difficult to approximate. It is there
fore interesting to note that while 21% of
the patients developing a first incisional her
nia were obese, 50% of the recurrences oc
curred in obese individuals. Since wound
infection was the most important precipitat
ing factor, being present in 88% of the
primary hernias and at least 75% of the re
currences, it is not difficult to assume an as
sociation between fat, wound infection and
recurrence of the hernia. Surprisingly, how
ever, Akman reported wound infection as
a complication in only 26.8% of the cases
developing hernias. His recurrence rate of
18.6% differs little from our rate of 16%.
Any attempt to claim superiority for one
particular incision from an uncontrolled re
trospective study would be foolhardy. We
have recorded the incisions responsible sim
ply to document that none are exempt from
the problem. None the less we were im
pressed by the frequency with which trans
verse incisions gave way at the linea alba.
Where possible it would therefore seem pru
dent to avoid extending such incisions into
the linea alba.
The overall rate of elective as opposed
to emergency operations at the University
Hospital during the period 1961 to 1970
(inclusive) was 86%. When compared with
the ratio of 69% elective, 31% emergency
in this study, it would appear that an emer
gency operation carries a higher risk of in
cisional hernia.
Most surgeons would agree that adher
ence to basic surgical principles is probably
more important than the type of repair or
the material used. However, in our study,
a side-to-side repair with steel gave superior
results. Perhaps this statistic is derived from
too few cases but the fact that steel induces
little inflammatory response, is strong and
long-lasting may be significant. We would
hope that a prospective study will answer
this interesting question, and one is planned
for the near future.
R eferences
1. A kman PC: Study of five hundred incisional
hernias. J Int Coll Surg 37: 125, 1962
2. H orton RE, Smith PC: Incisional hernia.
Proc Soc R oy M ed 62: 513, 1969
3. P emberton LB, M anax WG: Relationship of
obesity to postoperative complications after
cholecystectomy. Am J Surg 121: 87, 1971

Ju ly

FIBROADENOMA OF BREAST

1974

205

JUVENILE GIANT FIBROADENOMA OF THE BREAST*
J. E. DEVITT, M.D., C.M., M.Sc., F.R.C.S.[Edin. & C], Ottawa, Out.
Summary: Two cases of juvenile giant fibroade
noma are presented which illustrate that this
lesion can be diagnosed by the clinical observa
tion of an asymmetry of breast contour, con
sistence and direction of the nipple (as well as
v breast size), and the ready operative demon
stration of a distinct tumour, which may not
have been evident on palpation. The tumour is
treated by enucleation.
Resume: Nous presentons deux cas de fibroadenome juvenile geant qui montrent que cette
lesion peut etre diagnostiquee par I'observation clinique d'une asymetrie du profil des
seins, de la consistance et de la direction du
mamelon (ainsi que par le volume du sein) et
par la demonstration operatoire facile d'une
tumeur distincte qui aurait pu echapper a la
palpation.

♦

<
»

Juvenile giant fibroadenoma of the breast

^

is an uncommon but frightening tumour
that is seen in adolescent girls. It is the
appearance and size of the breast that are
frightening to the patient, to her mother,
and to the doctor, since few surgeons, let
alone physicians, will have encountered
this disorder. Two patients are herein re
ported, since they illustrate solutions to
most of the problems that have to be dealt
with in treating patients with this tumour.

Fig. 1.—Case 1. Clinical photograph of the
breasts.

In October 1972 she was referred to the
Ottawa Civic Hospital because the condition
had continued. The left breast was obviously
enlarged, the overlying skin was red and con
gested and the direction of the nipples and
contours of the breasts were quite asymme
trical (Fig. 1). On palpation, the lower half of
the breast was firmer than the upper portion
and firmer than the right breast. No discrete
mass could be defined. No axillary lymph
nodes were palpable. A diagnosis of juvenile
giant fibroadenoma was made.

C ase R eports

r
r

<t~

'

Case 1 — Miss D. D., aged 14 years, whose
menarche was in October 1971, noticed a
swelling of the left breast in January 1972.
This increased over the next five months. In
June 1972, because of discolouration and en
largement of the intermittently painful breast,
she was seen by a surgeon who suspected an
abscess. The breast was explored but no pus
was found. Biopsies were taken and from these
the diagnosis made by one pathologist was
“gynecomastia” and by a second “juvenile hy
pertrophy”.
*From the Department of Surgery, Ottawa Civic
Hospital and the University of Ottawa, Ottawa,
Ont.
Reprint requests to: Dr. J. E. Devitt, Director,
Continuing Medical Education, University of
Ottawa, Ottawa Civic Hospital, 1053 Carling
Avenue, Ottawa, Ont. K1Y 4E9.

Fig. 2.—Case 1. Gross appearance of the tu
mour.
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The defect in the breast tissue was closed
with interrupted 000 chromic catgut sutures,
and the skin and subcutaneous layer with ver
tical mattress 000 silk sutures. A semi-pressure
dressing was applied as no drainage was used.
The patient was discharged from hospital on
the second postoperative day. After one month
the breasts and nipples were symmetrical (Fig.
4) although the left is now slightly smaller
than the right.

Fig. 3.—Case 1. Microscopic appearance of the
tumour (x 40).
At operation the previous radial scar was
excised. On deepening the incision through a
thin layer of subcutaneous fat and breast tissue,
the lobulated edge of the tumour was easily
identified. By a combination of sharp and
blunt dissection the encapsulated tumour was
readily shelled out from adjacent breast tissue
and pectoral fascia. The tumour measured 12
x 12 x 6 cm and weighed 754 g (Fig. 2). The
cut surface was homogeneous and pinkishwhite in colour. The microscopic appearance
(Fig. 3) was uniform throughout. The prepon
derant element was a moderately cellular fi
brous connective tissue, the cells being elon
gated, spindle-shaped or ovoid with varying
amounts of cytoplasm and indistinct borders.
The convoluted ducts were lined by a double
layer of epithelium, with columnar cells at
the luminal border.

Case 2.— Miss M. S., aged 19 years, pre
sented because of enlargement of the left
breast which she had been aware of for IV2
years. The breast had not changed in the few
months before the consultation. She denied
pain or nipple discharge.
On examination the left breast was three
times the size of the right. The skin over it was
pigmented and slightly cyanosed and large en
gorged veins were noticeable but no edema.
The nipples were directed symmetrically. The
consistence of the left breast was homogene
ous but was firmer than the right. There was
no definable mass. No axillary nodes were
palpable.
The preoperative diagnosis was juvenile
giant fibroadenoma. The breast was explored
through a Gaillard-Thomas (thoracomammary
groove) incision. After incising the skin, sub
cutaneous fat and a thin layer of breast tissue
the well-defined edge of the tumour was
revealed. A ready plane of cleavage
could be identified and the tumour was easily
shelled out by sharp and blunt dissection. The
tumour weighed 350 g and was approximately
twice the size of the residual breast. It was
smoothly lobulated and the cut section showed
some lobulated, white, firm tissue. Microscopic
examination revealed a remarkably uniform
lobular pattern not dissimilar to normal breast
tissue with acini and small ducts distributed
throughout a thin connective tissue stroma
(Figs. 5 and 6). The breast was repaired with
out drains and the patient discharged on the
first postoperative day.
D iscussion

Fig. 4.—Case 1. Postoperative appearance of
the breasts.

The first difficulty in dealing with this
lesion is to diagnose it. Neither of these pa
tients had recognizable distinct masses, but
the breasts were obviously asymmetrical in
their contours, not just in size. The direc
tion of the nipples and the consistence were
quite different from those features of the
opposite organ. Therefore, even though no
definite tumour can be palpated, these
characteristics suffice for the clinical diagno-
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Fig. 5.—Case 2. Microscopic appearance of the
tumour (x 40).

Fig. 6.—Case 2. Microscopic appearance of the
tumour at a higher magnification (x 200).

sis of juvenile giant fibroadenoma rather
than unilateral hypertrophy.
The diagnosis is confirmed at operation,
provided the incision is not rashly deepened
to extend into the tumour. Rather, when
the edge is reached the readily identifiable
plane of cleavage should be developed.
Biopsy will not be helpful in establishing the
diagnosis as the histologist will frequently
be unable to distinguish between fibroade
noma and virginal hypertrophy.1 The diag
nosis is made from the gross findings of the
distinct mass, not by its microscopic appear
ance. It is made by the surgeon not the
pathologist. Indeed, reviewing case descrip
tions in the literature leads to the suspicion
that perhaps many of the so-called unila
teral virginal hypertrophies of the breast
may have been unrecognized giant fibroade
nomas surrounded by a shell of normal
breast tissue.
Although most patients (or their mothers)
seek advice within a year of its appearance

because of the rapid growth, a few do not
and in some of these at least the tumour
growth may eventually become stationary. 2
The rapid enlargement and frightening
appearance of the breast may suggest a
diagnosis of cystosarcoma phyllodes. How
ever, there seems to be doubt whether ma
lignant cystosarcoma phyllodes really oc
curs in adolescence.3 In any event, it is so
rare that all large tumours in adolescents
should be enucleated and not treated by
mastectomy.1
The author wishes to acknowledge his gratitude
to Dr. E. Liepa for preparing the photomicro
graphs.
R eferences

1. W ulsin JH: Large breast tumors in adolescent
females. Ann Surg 152: 151, 1960
2. A shikari R, F arrow JH, O’H ara J: Fibroade
nomas in breast of juveniles. Surg Gynecol
Obstet 132: 259, 1971
3. R affa J, K ay S, Salzberg A: Large breast
tumors of early adolescence. Va Med Mon
96: 729, 1969
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. ' M ^ y iH O K A C ,t m e n i n g o c e l e a s s o c ia t e d w it h m u l t ip l e
NEUROFIBROMATOSIS: A RARE CAUSE OF MEDIASTINAL TUMOUR*
N. PERERA, M.D., F.R.C.S.[Eng. & C] and R. B. LYNN, M.D., F.R.C.S.fEng. & Edin )
Kingston, Ont.

Summary: An intrathoracic meningocele found
in association with multiple neurofibromatosis
is reported. The subject is briefly reviewed.
When such an association is found, myelogra
phy will confirm the nature of the mediastinal
tumour so that unnecessary thoracotomy can
be avoided.
Resume: Les auteurs presentent un cas de me
ningocele qu ils ont trouve associe a une neurofibromatose de von Recklingausen. Ils resument brievement le sujet et rappellent qu'en
presence d'une telle association, une myelographie viendra confirmer la nature de la tumeur
mediastinale, ce qui permettra d'eviter une inu
tile thoracotomie.

A lthough multiple neurofibromatosis is
not uncommon, the association of an intra
thoracic meningocele with this disease is
rare. Only one patient with this association,
and that unconfirmed, was found in a series
of 192 patients with neurofibromatosis re
ported from the Mayo C linic.1 Because of
this rarity and the importance of an accurate
diagnosis to avoid unnecessary operation,
the following case is thought to merit
recording.

F'S- 1—Posteroanterior chest radiograph show
ing a left “hilar” mass.
kyphoscoliosis. Chest radiography confirmed
the latter as well as demonstrating rib asym
metry with a large gap between the eighth and
ninth ribs on the left side and a soft tissue
mass projecting into the left hemithorax
(Fig. 1). Tomography showed gross scalloping
of the related vertebral bodies, erosion of the
vertebral pedicles and gross enlargement of the
intervertebral foramina (Fig. 2). Myelography

C ase R eport
A 43-year-old man was admitted for in
vestigation of an asymptomatic intrathoracic
mass which was discovered in a radiograph
taken to exclude fractured ribs after a blow to
the chest at work. On admission he denied
any symptoms referable to his chest. He had
developed scoliosis as a teenager and had had
multiple neurofibromas as long as he could
recall. A number of the cutaneous tumours
had been removed because they were painful
and one had been removed endoscopically
from his sigmoid colon to control rectal bleed
ing. Neither of his parents had neurofibroma
tosis but one of his three children, a daughter,
is affected.
Clinical examination revealed multiple
cutaneous neurofibromas and severe thoracic
*From the Department of Surgery, Division of
Cardiovascular Surgery, Queen’s University
Kingston, Ont.
J

Fig. 2.—Lateral radiograph showing multiple
cysts and vertebral erosion.
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Fig. 3.—Posteroanterior myelogram to show
that the left “hilar” mass is in fact a meningocele.
confirmed that the large shadow was an intrathoracic meningocele and there were multiple
smaller lateral meningoceles as well (Fig. 3).
The results of all other radiographs, hema
tological investigation and cerebrospinal fluid
examination were negative. In view of the
absence of symptoms no active treatment was
undertaken.
D iscussion

Von Recklinghausen in 1882 described
neurofibromatosis as a congenital disease
with a Mendelian dominant type of in
heritance without sex linkage. The classical
case shows: (1) multiple, soft, elevated
cutaneous tumours; (2) cutaneous pigmenta
tion (cafe au lait patches), and (3) neuro
fibromas of peripheral nerves. “Formes
frustes” may show only one characteristic
initially but the complete picture often
develops later. The lesions may also affect
the skeleton2' 3 as well as the skin, sub
cutaneous tissues and nerves.

The association of neurofibromatosis and
intrathoracic meningocele is rare. A review
in 1969 located only 70 intrathoracic
meningoceles in the available literature4 and
only 46 of these had concomitant neuro
fibromatosis. It was suggested that the ex
ceptions were “formes frustes”. The char
acteristic radiological signs are summarized
in Table I.5 Based on the radiographic
findings the suspected diagnosis can be con
firmed by myelography. Because of the
rarity of intrathoracic neurofibroma in
multiple
neurofibromatosis,
Robinson'1
states “On the balance of probabilities a
patient who has neurofibromatosis without
any neurological signs and who has a
rounded shadow in the posterior mediasti
num on radiography is most likely to have
an intrathoracic meningocele rather than a
neurofibroma.”
There is controversy about the manage
ment of intrathoracic meningoceles. No one
will ever see a sufficient number to permit
a dogmatic opinion since only approximately
70 have been reported since Pohl’s first
documentation in 1933. The consensus,
however, seems to be that a policy of ob
servation and conservatism is best for the
patient.4' 0 Miles, Pennybacker and Shel
don4 observed one whose calculated volume
increased from 55 ml to 240 ml in 12 years
without ill effect. Others suggest that large
ones should be resected to prevent rupture7
or lung compression.8 Resection, however,
has been complicated by severe hemor
rhage,9 meningitis10 and cerebrospinal
fluid leakage. Should operation become
necessary it would seem that a transthoracic
approach is preferable.11 On the whole, it
would appear that the asymptomatic patient
is best merely kept under observation unless
complications develop.

TABLE I —C haracteristic R adiological S igns in N eurofibromatosis Associated W ith I ntra thoracic M eningocele
Bone changes characteristic of neurofibromatosis
Severe angular scoliosis with dysplasia of vertebral bodies............
Defects of posterior superior wall of orbit.........................................
Disorder of bone growth associated with elephantoid hyper-

Abnormalities not characteristic
Congenital anomalies:
spina bifida
fusion of vertebrae
congenital dislocation of hip
club foot
spondylolysis
Mild scoliosis

when shock
threatens
the lung

Abstract visualization of lung tissue

• preserves
lysosome and
cell membranes,
thereby preventing
the release of destruc
tive lysosomal enzymes3
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tain the pulmonary architecture
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dio xid e exchange mechanism . These
changes in cell metabolism lead ultimately
to in te rs titia l oedema and perivascular
haemorrhage.1 P olym orphonuclear leu ko 
cytes aggregate in the pulmonary capillaries
and obstruct the pulmonary vascular bed.
As these trapped cells break down, they
release lysosomes, tiny subcellular par
ticles containing p ro te o ly tic enzym es.1
These enzymes attack their host cell and
go on to damage or destroy other cells.2
The resulting tissue damage may not
readily repair itself even if the shock
patient survives.
When administered in conjunction
with standard therapeutic measures,
S olu-M edrol exerts a p ro te ctive
effect on the lung and improves
the patient’s chance
A.
of survival.
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ESOPHAGEAL PRESSURE STUDIES IN PATIENTS WITH CARCINOMA
OF THE ESOPHAGUS*
HANNA BESCHEL, M.D. and IVAN T. BECK, M.D., Ph.D., F.R.C.P.[C], F.A.C.P.,
Kingston, Ont.

Summary: Esophageal pressure studies were
performed on 10 patients with carcinoma of
the esophagus. In six of these the neoplasm
was in the area of the esophagogastric junc
tion and in four it involved the body of the
esophagus. No consistent esophageal pressure
pattern could be found in patients suffering
from carcinoma of the esophagus. Esophageal
motility patterns of these patients may be nor
mal or may resemble those of benign motor ab
normalities of the organ. Localized abnormali
ties at the level of the carcinoma were found in
only a small proportion of cases.
Resume: Nous avons etudie la pression oesophagienne chez 10 malades souffrant d'epithelioma de cet organe. Dans six cas, le neoplasme
siegeait dans la region de la jonction cesophagogastrique et, dans les quatre autres cas, il se
trouvait dans le corps de I'oesophage. Chez les
cancereux, on n'a pu trouver de courbe caracteristique de la pression cesophagienne. Chez
ces malades, la motilite de I'organe peut etre
normale ou peut resembler a celle qu'on ob
serve chez des malades n'ayant que de benignes anomalies motrices. Nous n'avons trouve
d'anomalies localisees au niveau de I'epithelioma que dans une faible proportion de cas.

also described the esophageal motor char
acteristics in one patient who had pro
gressive skeletal muscular weakness and
difficulty in swallowing owing to the
“remote effect” of a carcinoma of the uterus.
Motility changes similar to those of
achalasia were described by Kolodny et al8
in a patient who had a carcinoma of the
cardia, and diffuse esophageal spasm as
sociated with adenocarcinoma of the cardia
invading the esophagus was reported from
our laboratory.0 To our best knowledge, no
one has previously described and assessed
systematically the motor changes in a group
of patients suffering from primary or
secondary carcinoma of the esophagus. The
present report deals with the esophageal
pressure characteristics of 10 patients with
carcinoma involving the esophagus at dif
ferent levels.
M a ter ia ls and M ethods

The vital characteristics of the 10 pa
tients, the level of their esophageal involve
ment and the type of carcinoma are shown
in Tables I and II. The patients were
I n tr a lu m in a l pressure abnormalities in divided into two groups. In Group A (Table
the esophagus have been described in many I) all had adenocarcinomas involving the
conditions that produce dysphagia,1'6 but upper stomach and lower esophagus except
only few reports deal with the pressure K. M., in whom a metastatic intraperitoneal
changes in malignant disease of this organ. carcinoma invaded the esophagogastric
Kelley7 studied the pressure characteristics junction from the outside.
Patients in Group B (Table II) all had
of the esophagus in three patients who had
adenocarcinoma of the stomach invading carcinomas of the body of the esophagus.
the esophagus, in one patient who had Three out of the four had primary
Hodgkin’s disease obstructing the organ and squamous cell tumours, while L. E. had a
one patient who had incidental associa metastatic mediastinal carcinoma encircling
tion of lymphosarcoma and achalasia. He the mid-esophagus. In this patient the
primary adenocarcinoma (Stage IV) was in
*From the Division of Gastroenterology, De the left breast and the patient had received
partment of Medicine, Hotel Dieu Hospital, and radiation therapy two years before discovery
the Departments of Medicine and Physiology, of the esophageal metastasis and subsequent
Queen’s University, Kingston, Ont.
motility study.
Supported by Ontario Cancer Treatment and
Manometric tracings were obtained by
Research Foundation Grant 223.
means of a constant infusion method10 as
Reprint requests to: Dr. I. T. Beck, Division of modified by us,11 using Ringer’s solution
Gastroenterology, Hotel Dieu Hospital, King
(0.382 ml/min) as the infusate. The
ston, Ont.
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T ABLE I.—C haracteristics of P atients W ith C arcinoma at G astroesophageal J unction (Group A)

Patient

Age
Sex (yrs)

McG. W.

M

75

R. C.

M

79

B. G.

M

56

F. M.

M

66

W. F.

M

52

K. M.

F

90

Site and type of
primary carcinoma

Level and extent of
esophageal carcinoma

Weight loss (lbs)
Duration
and its
of dysphagia
duration
(mos)

Stomach, adenocarcinoma

Distal end, 5 cm long,
55 (2 mos)
mucosa involved (circular)
Stomach, adenocarcinoma Distal end, 3 cm long,
25 (6 mos)
mucosa involved (circular)
Stomach, adenocarcinoma Distal end, 4 cm long,
0*
mucosa involved (right
side of esophagus only)
Stomach, adenocarcinoma Distal end, 2 cm long,
44 (6 mos)
mucosa involved (circular)
Stomach, adenocarcinoma Distal end, 2 cm long,
40 (8 mos)
muscle and submucosa only
(left side of esophagus only)
Vagina, squamous
Distal end, 3 cm long,
Severe (unknown)
muscle and submucosa only
(left side of esophagus only)

1
7
0*
2
8
3

^Incidentally discovered on radiographic examination for vague symptoms.

measuring catheters were joined in a fourlumen fused catheter bundle.* Three cathe
ters were used for pressure measurements
and the fourth was used for measurement of
transmural potential
differences.
The
potential difference changes in eight of the
10 patients reported here have been de
scribed previously.12 Each catheter had a
1.6-mm internal diameter. The catheter
bundle had an overall outside diameter of
approximately 6 mm. Each of the pressure
catheters had an oval-shaped 1.6 x 3-mm
side opening. The pressure sensor orifices
were arranged 4 cm apart. The catheter
bundle was introduced into the stomach and
then withdrawn in 5-mm or 1-cm inter
vals through the sphincter into the body of
*U.S. Catheter and Instruments Corp., Glens
Falls, N.Y. (Project No. 68-038).

the esophagus, and through the upper
sphincter. Usually the catheter was allowed
to stay at each of these stations for a
sufficient length of time to permit observa
tion of the pressure pattern. In two patients
(McG. W. and R. C.) the catheter bundle
could not be passed through the sphincter
and therefore only the regions above the
tumour area were investigated.
The pressures were measured with
Statham P23 strain gauge pressure trans
ducers* and recorded on three channels
(leads) of a Beckman type R dynograph.f
Respiratory excursions were measured by
a pneumotachometer and recorded on an
additional channel.
*Statham Laboratories, Inc., Hato Rey, Puerto
Rico.
tBeckman Instruments, Inc., Scientific and Proc
ess Instruments Division, Fullerton, Calif. 92634.

TABLE II.—C haracteristics of P atients W ith C arcinoma of the Body of the E sophagus (Group B)

Patient

Age
Sex (yrs)

Site and type of
primary carcinoma

T. H.

M

70

Esophagus, squamous

P. W.

M

59

Esophagus, squamous

M. R.

F

81

Esophagus, squamous

L. E.

F

54

Left breast,
adenocarcinoma

Level and extent of
esophageal carcinoma
Lower third
Length: 6 cm
Lumen: 1.5 cm
Middle and lower thirds
Length: 6 cm
Lumen: 1.0 cm
Middle third
Length: 5 cm
Lumen: 0.8 cm
Middle third
Length: 3 cm
Lumen: 0.7 cm

Duration
Weight loss (lbs)
of
dysphagia
and its
(mos)
duration
40 (7 mos)

A

20 (6 mos)

6

10 (2 mos)

2

10 ( lA mo.)
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TA BLE III.—E sophageal P ressure C haracteristics of P atients W ith C arcinoma I nvolving
G astroesophageal J unction (Group A)
Lower sphincter

Patient

Type of
obstruction

Gastro
sphincteric
pressure
gradient

Body of esophagus

Swallowing
complexes
( relaxation)

Baseline
pressure

the

Upper sphincter

Swallowing
complexes

Esophago
sphincteric
pressure
gradient

Swallowing
complexes
( relaxation)

McG. W.

C

—

—

▲

T

Absent

Normal

R. C.

c

—

—

1.

T

Normal

Normal

B. G.

p

Normal

Normal

Normal

F. M.

p

Absent

Absent

▲

W. F.

p

Normal

J k .

K. M.

p

▲

Absent or
incomplete

T

Normal

N orm al

Normal

N orm al

T

N orm al

T

Absent

C = complete obstruction; P = partial obstruction; T = tertiary wave p attern ;— = not tested; ^
R

esults

Group A

The results obtained on the patients with
carcinomas of the gastroesophageal junc
tion are shown in Table III. One of the six
patients had an entirely normal tracing.
The behaviour of the lower sphincter in
patient B. G. was entirely normal, although
three weeks later, at autopsy, the tumour
was found to invade the lesser curvature of
the upper stomach and all three layers of
the right side of the lower esophagus. In
one patient (F. M.) the gastrosphincteric
pressure gradient in expiration and the fall
of pressure on swallowing were absent. In
other words this patient had no sphincter
function. On esophagoscopy, an encircling
lesion was found 42 cm from the alveolar
margin. The esophagoscope could be passed
into the stomach. One patient (W. F.) had
typical manometric characteristics of dif
fuse esophageal spasm and the findings in
this patient were reported previously in
detail.9 One patient (K. M.) whose radio
graphs suggested achalasia had an elevated
pressure in her lower high-pressure zone,
and the relaxation on swallowing was either
absent or incomplete. In two patients the
lower sphincter could not be assessed owing
to complete obstruction.
One patient (B. G.) had a normal baseline
pressure in the body of the esophagus, and
the peristaltic waves were normal. In four
patients (McG. W., R. C., W. F. and K. M.)

Normal

Normal
- increased.

a baseline pressure elevation was present
throughout the entire length of the body of
the esophagus. Pressures recorded in the
body of the esophagus of these four pa
tients ranged from 1 to 10 mm Hg above
atmospheric pressure in inspiration and 5 to
15 mm Hg in expiration. The baseline pres
sure in the tracing of F. M. was above atmo
spheric pressure in the lower esophagus, but
in all three leads fell to below atmospheric
pressure at 35 cm from the teeth.
All four tracings with elevated baseline
pressures throughout the body of the
esophagus demonstrated multiple, non
progressive, frequently repetitive tertiary
waves. One of these patients (McG. W.)
regurgitated fluid during the motility study.
After the esophagus was emptied there was
a striking absence of tertiary waves,
although the baseline pressure remained
slightly elevated. F. M., whose baseline
pressure elevation was present only up to
the mid-esophagus, had normal peristaltic
waves and no tertiary contractions.
The baseline pressures in the upper highpressure zone were normal in all six pa
tients, but the esophagosphincteric pres
sure gradient was absent in two (K. M. and
McG. W.) owing to elevation of the baseline
pressure distal to the upper sphincter.
Pressure changes induced in the upper
sphincter by swallowing were not tested in
two patients (B. G. and W. F.), but a
normal fall of pressure during swallowing
was observed in the other four.
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TA B L E IV .— E sophaoeal P ressure C haracteristics of P atients W ith Carcinoma of the B ody of the E sophagus
(G roup B)

Lower sphincter

Patient

Gasirosphincteric Swallowing
Type of
pressure
complexes
obstruction gradient
(relaxation)

__

Body of esophagus
{excluding the area
of the lesion)

Upper sphincter

Esophago.
sphincteric
Baseline Swallowing pressure
pressure complexes
gradient

T. H .
P . W.
M . R.

P
P
P

N orm al
N orm al
N orm al

N ormal
N orm al

N orm al
N orm al
▲

N orm al
N orm al
TN

N orm al
N orm al

L. E.

P

N orm al

Norm al

▲

T

N orm al

A rea of lesion

Swallowing
complexes
Baseline Swallowing Respiratory
{relaxation) pressure complexes excursions
—
N orm al
A bsent

N orm al
N ormal

1*

'W

N orm al

N orm al
N orm al
N orm al
N orm al
A bnorm al A bnormal
N orm al

1*

A bnormal

— = Pnort t e t e d - ^ 0- :i n c T ^ r t b0tt1 tertlHry and 2 ° ™ al wave p a tte rn s are p resent; T = predom inantly te rtia ry wave
v,
p a tte rn ;
n o tte s te d , ^
- m creased:
I = decreased;
= increase above th e elevated esophageal baseline pressm e

Group B
The results of motility studies in patients
who had carcinoma of the body of the eso
phagus are summarized in Table IV. Two
out of four patients (T. H. and P. W.) had
entirely normal tracings, but T. H. did not
co-operate sufficiently to permit adequate
testing for relaxation in the sphincters.
The function of the lower esophageal
sphincter was normal in all four patients.
The tracings of M. R. and L. E. exhibited
elevated baseline pressures and multiple
tertiary contractions in the body of the
esophagus. There was a further baseline
pressure rise at the level of the carcinoma.
In M. R. this additional baseline elevation
was 8 mm Hg in inspiration and 4 mm Hg
in expiration, while in L. E. these values
were 8 mm Hg and 7 mm Hg respectively.
The amplitude of the respiratory excursions
was decreased in both patients at this level
(Fig. 1). Swallowing complexes at the level
of the carcinoma, whether normal or of
tertiary type, were prolonged and lasted
occasionally up to 20 seconds (Fig. 1). The
other two patients (T. H. and P. W.) had
normal baseline pressures, normal swallow
ing complexes and normal respiratory ex
cursions at the level of the carcinoma. In all
four patients the pressure waves produced
by swallowing, whether progressive or
tertiary, were transmitted across the neo
plasm (Fig. 2). The pressure in the upper
sphincter was normal in three out of the
four patients. The esophagosphincteric
gradient, however, was diminished in one
patient owing to the elevated pressure in the
body of the esophagus. Relaxation on swal
lowing was also present in the upper sphinc

ter of this patient, but was normal in the
two others tested.
D is c u s s io n

Examination of our data clearly indicates
that: (1) there was no characteristic motility
pattern in patients with carcinoma of the
esophagus; (2) the motor abnormalities ob
served in primary and metastatic carcinoma
were not essentially different from each
other; but (3) there were some differences
between the tracings of patients with carci
noma of the gastroesophageal junction
(Group A) and of patients with carcinoma
of the body of the organ (Group B). These
differences were detectable mainly in the
function of the lower esophageal sphincter.
In Group A the function of the sphincter

AM/W^AAa/iAAAA/V/UVaAA A A ,

R

A

A

0vmr y V / ^A/VVxrvv
20

B

10

mm Hg

■/. ./■/

'• V '/iA V W W

24

c

-vA
28

cm

1
tv

A

\
10 sec

v
cm

y—'W ',
cm

DS

Fig. 1.—Patient M. R. Motility tracing ob
tained at the level of the carcinoma, demonstrating
prolonged swallowing complex and diminished
respiratory excursions. R = respiration, A = short
catheter, B = middle catheter, C = long catheter
(the orifice of the catheter is at the level o f the
carcinoma), DS = dry swallow and O = atmos
pheric pressure. The numbers under the tracings
represent centimetres from the teeth.
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t t DS
t

DS DS

t tDS

DS

t t

DS DS

t

DS

t

DS

Fig 2.—Patient P. W. Normal motility tracing. A = short catheter, B = middle catheter, C —
long catheter. DS = dry swallow and O = atmospheric pressure. The shaded areas mark the parts
of the tracing recorded at the level of the carcinoma. Note the normal transmission of the swallowing
waves.

was abnormal in three out of four studied,
while in Group B the lower sphincter was
normal in all four patients.
It is of interest that invasion of the lower
sphincter in some patients destroyed
sphincter function, while in others the func
tion appeared unaffected. The absence of
sphincter function was probably due to
rigidity resulting from carcinomatous infil
tration of the entire lower esophageal
sphincter. Normal sphincter function was
persistent in a patient (B. G.) in whom the
malignant infiltration was restricted to only
one side of the esophagogastric junction.
Achalasia as a result of carcinoma of the
esophagogastric junction, presumably due
to destruction of the myenteric plexus, was
reported by Kolodny et al.s The mechanism
of the motility changes in our subject (K.
M.) and in their patient may be similar.
Typical diffuse spasm found in another of
our patients (W. F.) could possibly also be
ascribed to destruction of the myenteric
plexus.9
An almost consistent finding was an
elevation of the baseline pressure in the
body of the esophagus. This was found in
five out of six patients in Group A and in
two out of four in Group B. Since hydro
static pressure within the esophagus is
negligible in the supine position, it is un
likely that the elevated baseline pressure was
due to food or fluid in the organ. It is more
likely that the elevated pressure was related
to increased muscle tone, possibly owing to
work hypertrophy of the portion of the

esophagus proximal to the partially or
completely obstructing carcinoma.
Two out of the four patients with lesions
in the body of the esophagus (Group B) had
localized baseline pressure elevation, pro
longed pressure rise on swallowing and
diminished respiratory excursion at the level
of the carcinoma (Fig. 1). These two had en
circling rigid lesions so that the lumen barely
admitted the pressure sensor catheter bundle.
Since we used a constant infusion method,10
the pressures recorded depended on the
amount of yielding of the esophageal wall.
It is likely that in these patients the in
filtrated wall was unable to yield to the
constant flow in the catheter, and that owing
to the lack of space between the wall and
the catheter there was a partial block to the
outflow of infused fluid. It is unlikely that
the additional rise of pressure in the rigid
segment induced by the act of swallowing
was attributable to circular muscle contrac
tion in the carcinoma. The rise of hydro
static pressure during swallowing may have
been the result of a further block to the out
flow of infused fluid caused by contraction
of the circular muscle proximal and distal to
the rigid segment. If the space around the
catheter in a rigid portion of the esophagus
was not sufficient to allow the infused fluid
to diffuse rapidly after swallowing, a pro
longed “swallowing complex” was recorded.
Also under these circumstances, the respi
ratory intrathoracic pressure changes may
not have been transmitted as readily to a
narrow rigid, as to a pliable, esophageal
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lumen. However, in patients in whom the
lumen of the esophagus was much wider
than the diameter of the catheter (T. H. and
P. W.), it is likely that even though the
wall may have been rigid, there remained
enough space for the infused fluid to escape
without encountering resistance. Therefore
the hydrostatic pressure in the catheter was
not increased and an elevation of baseline
pressure and prolongation of swallowing
complexes did not occur at the level of the
carcinoma.
The
respiratory
pressure
changes were also transmitted from above
and below the carcinoma, into the rigid but
still capacious segment.
Swallowing waves traversed long, rigid
carcinomatous segments located in the
lower mid-esophagus (Fig. 2). Although
histopathological specimens obtained im
mediately after the motility study are lack
ing, it seems reasonable to assume that at
the time some conducting tissue may have
been present in the carcinoma to transmit
the impulses across its length from the
proximal to the distal esophagus.
Our results indicate that although an
abnormal esophageal motor pattern is not
unusual in patients with carcinoma of the
esophagus, a consistent motor pattern can
not be detected in this disease. Since in
some patients with carcinoma the motor
pattern may be similar to that of benign
motor dysfunction of the organ, motility
studies are not helpful in carcinoma of the
esophagus and may even lead to confusion
in diagnosis.
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LYMPHATIC CYSTS OBSTRUCTING THE URINARY TRACT*
W. H. LAKEY, M.D., F.R.C.S.[C], M. N. WEISLER, M.D., F.R.C.S.LC] and
R. C. BOAKE, M.D., F.R.C.S.[C], Edmonton, Alta.
Summary: Ureteric obstruction due to a lymphocele is reported in tw o patients who had pre
viously received a renal transplant. Eighteen
such cases have already been recorded in the
literature. The clinical features and management
of the condition are described and compared
with those of peripelvic lymphatic cysts.
Resume: L'obstruction d'un uretere par une lymphocele est signalee chez deux malades ayant
subi auparavant une transplantation renale. La
litterature a deja rapporte 18 cas sembtables.
Les auteurs rappellent les caracteristiques cliniques et le traitement de cette pathologie et les
comparent a ceux des kystes lymphatiques peripelviens.

O ur interest in ureteric obstruction caused

by lymphatic cysts or lymphoceles was
aroused by the necessity of managing this
condition in two patients who had received
a renal transplant. Reports of this compli
cation of renal transplantation have re
cently appeared in the literature, although
formerly these cysts had been noticed fol
lowing pelvic lymphadenectomy for carci
noma of the cervix. The similarity of the
lesions to the peripelvic lymphatic cyst ob
structing the hilus of the kidney prompted
us to review the renal peripelvic lesions
diagnosed at the University of Alberta
Hospital, Edmonton, during the past 10
years.
A search of the literature discovered 18
reported cases of perirenal lymphoceles in
renal transplant patients;1'4 to these we
would add two further cases.

Four months later, at routine follow-up, a
lower abdominal and pelvic mass was palp
able, yet the patient had experienced only
slight edema of the right leg and fleeting pains
down the right thigh. Intravenous pyelograms
revealed a hydronephrosis of the transplant
with marked displacement of the bladder (Fig.
1). At cystoscopy the right side of the bladder
was found displaced by a large pelvic mass.
Surgical exploration revealed a bluish-coloured
cystic tumour from which 450 ml of clear strawcoloured fluid was aspirated; the fluid was
chemically identical to plasma and was ste
rile on culture. The cyst wall was excised in
the area free of adherent structures and ves
sels, and, although it appeared to have a
smooth lining, histological sections revealed
fibrous tissue with no epithelial elements. The
wound healed with the aid of Hemovac suc
tion and the patient was discharged in 12 days
with improved renal function. She has had no
recurrence of this problem.
Case 2 .— A 45-year-old man received a
cadaver renal allograft on June 30, 1971. The
kidney had been maintained on Belzer pre
servation for 19 hours. Although graft func
tion was immediate he had a rejection episode

C ase R epo rts

Case 1.—A 54-year-old woman received
a cadaver renal transplant on March 16, 1971.
The kidney had been perfused for six hours on
Belzer preservation. Immediate graft function
was evident and the patient was discharged
with excellent renal function after six weeks.
‘From the Division of Urology, Department of
Surgery, The University of Alberta, Edmonton,
Alta.
Reprint requests to: Dr. W. H. Lakey, Room 11101, Clinical Sciences Building, The University
of Alberta, Edmonton, Alta.

Fig. 1.—Case 1. Hydronephrosis of the trans
plant with marked displacement of the bladder.
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while in hospital; he was discharged eight
weeks following transplantation. At that time
the blood urea nitrogen was 64 m g /100 ml
and serum creatinine was 2.0 m g /100 ml.
He was readmitted five weeks later with
left abdominal pain. An initially palpable ab
dominal mass disappeared while he was in
hospital. Presumably palpation had ruptured
a large lymphatic cyst.
After a further five weeks he was read
mitted once more because of ankle edema and
a mass in the left side of his pelvis. Retro
grade pyelogram (Fig. 2) revealed a hydronephrotic transplant with marked deviation and
compression of the ureter. At operation sev
eral large perirenal lymphatic cysts were un
roofed. The cyst fluid electrolyte content was
similar to that of plasma and low in albumin
(Table I). Postoperatively the lymph fluid
drainage persisted but renal function im
proved. A bilateral pedal lymphangiogram dis
closed contrast material collecting in the cyst
cavity, lateral to the kidney (Fig. 3). After 14
days the drainage ceased and the patient was
discharged.
Two weeks later a further collection of
lymph had developed in the cyst cavity. After
its removal, fluid drainage ceased within a
few days and there has been no subsequent
recurrence.
C linical F eatures

A sufficient number of these cases have
been reported to delineate some of the clin
ical features and indicate management.

Fig. 2.—Case 2. Hydronephrosis of the renal
transplant with marked deviation and compres
sion of the ureter.
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TABLE I. —C omposition of C yst F luid
Na..............................................
138
mEq/1
K................................................
4.1
mEq/1
C l...............................................
109
mEq/1
C O ..............................................
15
mEq/1
Cholesterol..................................
50
mg.TOOml
Triglycerides...............................
43mg/100ml
Serum protein.............................
2.5mg/100ml
(albumin..................................
1.7)
(globulin..................................
0.8)

Probably many of these lymph-filled cysts
are small and remain undetected while they
are slowly absorbed. When they are large
enough to cause difficulty the primary prob
lem has been decreased renal function
which occurs two to 12 months after opera
tion. Pain, swelling and a feeling of fulness
in the area of the incision or edema of the
external genitalia or extremities have been
the most common clinical signs. Ipsilateral
leg swelling is common.
E tiology

These lymphatic cysts or lymphoceles
most likely originate from leakage of the
damaged lymphatic channels around the
iliac vessels. Meticulous ligation of all the
major lymphatic channels should be carried
out at the time the iliac vessels are freed
for the transplant. It seems most unlikely
that the lymph would originate from the
damaged capsular lymph vessels of the kid
ney. Madura, Dunbar and Cerilli8 have de
monstrated by lymphangiographic studies

Fig. 3.—Case 2. Lymphangiogram demonstrat
ing contrast material in the cyst cavity.
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that the lymph fluid in the cavities drains
from the deep iliac lymphatics.
M anagement

If the cystic mass is not severely com
promising the pelvic organs or transplant
drainage, the patient should be kept under
observation in the hope that there may be
spontaneous regression.
When significant renal obstruction de
velops we believe that surgical exploration
is necessary. Only partial resection of the
cyst wall is possible because of the adjacent
vessels and structures. The low incidence
of infection at the Penrose drain site may
be owing to the continual efflux of sterile
fluid. We would not advocate repeated
needle aspiration except in the very poorrisk patient since infection and a rapid reac
cumulation of the fluid appear to be the
usual complications of such treatment. By
ron has suggested that these lesions be
treated by intraperitoneal drainage; the an
terior wall of the cyst is excised and the cyst
wall attached to the peritoneum to allow
intraperitoneal absorption of the lymph.
P eripelvtc L ymphatic Cysts

Although peripelvic lymphatic cysts may
not be identical to the lymphocele obstruct
ing the transplanted ureter, there are simi
larities between these relatively rare lesions.
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Eight of these cases have been seen at the
University of Alberta Hospital in the past
10 years.
Three theories have been suggested of
the etiology of renal peripelvic lymphatic
cysts: 5- 6
(1) They represent acquired lesions re
sulting from obstruction and marked dilata
tion. Chronic inflammation or obstruction
is likely to cause lymphatic dilatation which
eventually could result in cyst formation.
Considering how commonly chronic inflam
mation and obstruction affect the kidney,
peripelvic cysts are comparatively rare.
(2) They are congenital malformations
originating in the Wolffian duct or mesone
phros. This theory seems unlikely because
these lesions occur in the older age group.
(3) They are congenital anomalies of
retroperitoneal origin.
Peripelvic cysts, as found in our series,
are moderate in size (1 to 15 cm in diame
ter), spherical or ovoid, solitary and uni
locular. They are located in the renal hilum and are not connected to the renal
pelvis, although they project into the me
dial portion of the kidney and may dis
place the renal artery and vein. The pres
sure they exert may cause distortion and
obstruction of the renal calyces and, if ap
plied to the renal pedicle, may result in
arterial hypertension. The cysts are bluish-

T A B L E II.—D ata on E ight P atients W ith F eripelvic L ymphatic C ysts

Case no.

Age
(years)

Sex

Side

Clinical picture

Radiologic findings

1

59

F

L

Low back pain

2

65

F

R

Epigastric pain

3

68

M

R

4

65

M

L

Acute urinary
retention
Left loin pain

5

62

F

L

Left flank
pain

6

65

M

L

7

64

M

L

No urologic
complaints
U rinary tra c t
infection

8

43

M

L

IV P —compression of
lower infundibula;
blunting of calyces
C rescent deformity
of renal pelvis
D eform ity of renal
pelvis
B lunted calyces;
lateral position of
kidney;
hydronephrosis
R enal pelvic mass;
arteriogram —cyst
in hilvm
IV F— pelvic
deform ity
D istortion of
calyces; renal
arte ry displaced
Bifid pelvis with
distortion and
crescent deform ity

Left abdom inal
discomfort;
abdominal
bloating

Preoperative diagnosis
M ultiple cysts
Peripelvic cyst
R enal cyst
Left hydronephrosis

Feripelvic cyst
Feripelvic cy st
Peripelvic cyst
Peripelvic cy st
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grey and the contained fluid is clear yellow
with a minimal content of albumin, lipid
and cholesterol. The wall of the cyst con
sists of connective tissue containing small
lymphocytes. Its inner surface is lined by a
layer of flattened, lozenge-shaped endothe
lial cells.
Most of the patients in our series of
eight cases were in their seventh decade
(Table II). There was a somewhat higher
incidence of the lesion on the left side.
Usually the patients were asymptomatic, but
urinary tract symptoms could develop when
pressure on the renal pelvis caused ureteric
obstruction, renal atrophy, infection or cal
culi.
The radiological features are usually de
lineated by the intravenous pyelogram. The
renal pelves may be barely visible and cres
cent-shaped with only the inner border dis
cernible and displaced to the midline. The
infundibula may have an arc-like course,
and varying degrees of calyceal blunting
may be seen.
The pyelographic features of typical
cases in our series are shown in Fig. 4.
Retrograde pyelograms are rarely neces
sary to supplement the examination.
Renal arteriograms have been performed.
Fig. 5 demonstrates the displacement of
the renal artery into an arc-like form sepa
rated and thrust outwards by the peripelvic
cyst. The negative area may be noted.
The treatment in our series was usually
partial excision of the cyst wall. When the
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Fig. 5.—Renal arteriogram demonstrating the
arc-like displacement of the renal artery by a
peripelvic lymphatic cyst.

cyst is small and diagnostic studies leave
no doubt that it is benign, resection is un
necessary. When the cyst extends into the
renal sinus and causes obstruction, then
operation is justified and consists of resec
tion of the extrarenal portion of the cyst
wall. Nephrectomy should be reserved for
cases with renal atrophy, renal parenchymal
destruction and hypertension or if there is
any suspicion of an associated malignant
process.
From our survey it is concluded that lym
phatic cysts may cause significant obstruc
tion to the urinary tract when located
at a critical level and confined to a limited
space.
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OSTEOARTHROPATHY ASSOCIATED WITH SOLITARY PULMONARY
METASTASIS FROM MELANOMA*
S. M. SETHI, M.D., F.R.C.SJC] and G. D. SAXTON, M.D., F.R.C.S.[Edin. & C],
Vancouver, B.C.

Summary: Two cases of solitary pulmonary me
tastatic melanoma associated with severe
arthropathy were mistakenly treated for arthri
tis for several months before a lung tumour was
finally discovered by routine chest radiography.
Resection of the tumour in each instance gave
complete and immediate relief of the arthropa
thy. It must be emphasized that the investiga
tion of a patient with arthralgia should include
a roentgenogram of the chest.
Resume: Deux cas de melanome pulmonaire so
litaire, metastatique. compliques d'une arthropathie severe, ont ete traites pendant plusieurs
mois par erreur comme etant une arthrite, avant
qu'on ne finisse par decouvrir une tumeur pul
monaire au cours d'une radiographie thoracique
courante. Dans les deux cas, la resection de la
tumeur a apporte la disparition immediate et
complete de I'arthropathie. On doit insister pour
qu'une radiographie thoracique soit pratiquee au
cours de I'examen de tout malade souffrant d'arthralgie.

H ippo c r a tes in the fifth century BC was
the first to describe the condition of hyper
trophic osteoarthropathy and from time to
time revival of interest in this entity has
been evident in numerous reports. The con
dition has been misdiagnosed as rheumatoid
arthritis, Paget’s disease, rheumatism, arth
ralgia and heart failure. Unfortunately many
of the patients are seen by numerous phys
icians before the true nature of the underly
ing disease is determined. We describe be
low two unusual cases of solitary pulmonary
metastatic melanoma which have given rise
to severe arthralgic symptoms. Both patients
were completely relieved following pulmon
ary resection. It is our purpose to re-em
phasize the importance of this entity.
C ase R epo rts
Case l . — G. B., a 32-year-old blonde Dutch
woman, had a brown, itchy tumour 1.5 cm

*From the Division of Thoracic Surgery, De
partment of Surgery, University of British Co
lumbia and the Vancouver General Hospital,
Vancouver 9, B.C.

in diameter excised from the back of the left
upper arm in November 1962. This was re
ported as “active junctional nevus”. A local
recurrence was removed three months later
and reported as “xanthofibroma”. Yet another
excision was necessary in December 1963
and the histological diagnosis was malignant
melanoma. In January 1964 a wide local ex
cision including the deep fascia was performed
and a split-thickness skin graft was applied.
Again the tumour was reported as “recurrent
malignant melanoma with adequate excision”.
Five months later she noted clubbing of her
fingers and this was followed by marked pain
ful swelling of all the joints of her body, es
pecially the wrist, finger and ankle joints. A
chest radiograph revealed a density in the
middle lobe of the right lung. This rapidly in
creased in size during a single month. She
had no cough, hemoptysis, chest pain or short
ness of breath. Diuretics and analgesics failed
to relieve the joint swellings or pain. Labora
tory investigations showed a hemoglobin of
11.6 g/100 ml, leukocyte count of 9,700/cmm
and microcytosis and anisocytosis of erythro
cytes; urinalysis was normal. Bone survey and
radiographs of the joints were normal.
At right thoracotomy, performed on June
5, 1964, a tumour 5 x 4 cm was found within
the middle pulmonary lobe; there were no ex
tensions. Middle lobectomy was carried out
and histology revealed a metastatic amelanotic
melanoma. The joint swelling and pain com
pletely disappeared the day after the opera
tion although clubbing of the fingers per
sisted for a long time. She survived for 2 Vi
years and at the time of her death had gener
alized metastases.
Case 2 .— During pregnancy in 1959, M. S.,
a 43-year-old blonde Irish woman, noted a
pea-sized, brownish, crusted lesion on the me
dial aspect of the left lower leg which bled
easily. Excision biopsy revealed a melanotic
malignant melanoma. She underwent wide
local excision of the area down to the fascia
and the defect was covered with a split-thick
ness skin graft. A resection of left inguinal
and external iliac lymph nodes was done three
weeks later. In 1969 she began to have pro
gressive swelling and pain in all her joints,
particularly in the wrists, fingers and ankles.
She was treated with analgesics and diuretics
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Fig. 3.—Case 2. Marked clubbing of the fingers
and swelling of both hands.

Fig. 1.—Case 2. Anteroposterior chest radio
graph showing a large density in the left lower
lung field.

the ankles (Figs. 2 to 4). Laboratory findings
were as follows: serum calcium 9.4 m g /100
ml, total serum proteins 8.1 g/100 ml, albu
min 5.8 g, globulin 2.3 g; hemoglobin 12.7 g/
100 ml and leukocyte count 11,000/cmm;
urinalysis was normal. Bone survey showed no
metastatic lesions.
At thoracotomy in February 1971 a local
ized lesion 5 cm in diameter was found in the

without relief. In January 1971 a chest radio
graph revealed a “cannon-ball” lesion in the
left lower pulmonary lobe which slowly in
creased in size over the following month (Fig.
1). There was no evidence of local recurrence
of the original lesion. The patient had no pul
monary symptoms and physical examination
was unremarkable except for generalized
swelling of the joints and pitting edema of

Fig. 2.—Case 2. Marked ankle swelling. A skingrafted area from the previous operation can be
seen.

Fig. 4.—Case 2. Thickening of the bones of the
hand is seen.

METASTASIS FROM MELANOMA
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Fig. 5b
Fig. 5.—Case 2. Postoperative photograph of
(a) the hands and (b) the ankle shows that the
swelling has now disappeared.

superior segment of the left lower pulmonary
lobe, without enlargement of the hilar nodes.
A left lower lobectomy was performed without
incident. The next day all swelling and pain
disappeared from the joints (Fig. 5) although
clubbing of the fingers persisted and is still
present. Histology of the tumour was metasta
tic melanoma.
D iscussion

Hypertrophic osteoarthropathy takes its
name from the enlargement of the bones
seen in late stages. There is subperiosteal
deposition of new bone along the distal por
tions of the long bones, effusions into
related joints and clubbing of the fingers.
A brawny edema of the legs and periarti
cular swelling are often present. The joints
usually affected are the ankles, knees and
wrists. The pain may be excruciating and
may be the presenting symptom. Alvarez1
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estimated that as many as 50% of resect
able bronchial carcinomas were accompa
nied by arthropathy while Flavel2 gives the
figure of 10%. Arthropathy has also been
observed in association with pulmonary metastases of many types arising from primary
growths outside the chest, particularly those
secondary to primary osteogenic sarcoma.3-4
The exact pathogenesis of osteoarthro
pathy in relation to a pulmonary lesion is
still not known. Several theories such as the
presence of circulating toxins, capillary
stasis caused by increased venous pressure
and the production of an osteoblast-stimu
lating material by pleural cells have been
largely discarded. Resection of the growth
is followed by rapid cessation of pain and
reversal of secondary changes such as bone
thickening, joint swelling and clubbing of
the fingers. Wyburn-Mason5 noted that
mere ligation of the pulmonary artery with
out removal of the lung had some immediate
effect in relieving arthropathy but this was
not confirmed by later studies. Flavel2
noted that extensive dissection of the hilum
with division of the pleural investment and
all the fibres of the vagus nerve entering
the root of the lung effectively relieved all
the joint pains with reversal of the arthro
pathy. All these findings strongly suggest
an autonomic vascular reflex which is prob
ably mediated by the vagus nerve. This
might explain the effect on the arthropathy
of division of the vagus when the related
growth is not resectable.
Among isolated pulmonary metastases of
all types, the incidence of solitary metasta
tic melanoma is about 5% . Since most
solitary pulmonary metastases are situated
at the periphery and do not communicate
with the bronchus, respiratory symptoms
such as cough, hemoptysis and chest pain
are not frequent and for the same reason
bronchoscopic and sputum cytological ex
aminations are not very helpful in diagnosis.
The majority of the metastatic pulmonary
tumours are discovered on routine chest
radiographs and the most common appear
ance is a well-circumscribed shadow at the
periphery of the lung. Bilateral chest tomo
graphy or stereo views may be of value in
detecting lesions that are not seen on rou
tine anteroposterior and lateral chest radio
graphs.

an em erging problem i
“Bacteroides species are often overlooked as a cause of serious infection both by clinicians and microbiologists. They are most commonly
associated w ith intra-abdominal
and pelvic sepsis following gastrointestinal surgery.”
Tracy, 0 .,e t al.(29 Jan.’72).
Brit. med.J.,p. 280.

"Our experience with this series of seriously
ill patients provides clinical confirmation to
complement recent in vitro evidence that
clindamycin is the antibiotic of choice for
use in bacteroides infections. Not only was*
the response in 17 of the 18 patients favourable, but in several it was dramatic.”
Haldane, E.V.and van Rooyen,C.E.(1972).
C.M.A.J.,p. 1177.

#nic Abscess - surgical removal and drainage
e,surgeon is preparing to remove a right
ne. iH u s tri1
S&hVpatient is in the nephrectomy position,
subphrenicjaj
aljout to make the initiaMnc^ion. Ha wdl
and the Sjtrgei
,
manuajiyi«kj^‘ ;'tbe right e^tra-^i^neat^'pkcfetw V^rt! thfe * .
iiye^ untered, the finder WiH-be brushed firm ly through . '
1and the pus evacuated with a sucker. Before closing,
I\
is placed and brought out through a separate stab wound» •
the main incision.

bacteroides infection
►
* • I.M. injection or I.V. infusion
achieves prompt and high peak
serum levels of active clindamycin
• well tolerated locally and sysy h temically following I.M. injection
or I.V. infusion
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The progression of the lesions of malig
nant melanoma may be more erratic than
that of many neoplasms and it is worth
while to pursue an aggressive management
of a solitary pulmonary metastasis. In such
patients thoracotomy with resection is in
dicated and where resection of the tumour
is not possible, hilar vagotomy may provide
permanent and marked relief of symptoms.
A complete remission of arthropathy often
occurs and joint symptoms do not reappear
when further metastases develop. Further
more, the physician must be aware that a
lung lesion in a patient who has been suc
cessfully treated for extrapulmonary malig
nant disease may be primary and not metas
tatic and hence calls for aggressive manage
ment.
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FLEXOR DIGITORUM SIJBLIMIS TO PROFUNDUS TENDON TRANSFER
FOR FLEXION DEFORMITIES IN SPASTIC PARALYSIS*
W. YU, M.D., M.Sc. and J. F. SCHWEIGEL, M.D., F.R.C.S.[C], Vancouver, B.C.
Summary: The authors describe a new technique
— flexor digitorum sublimis to profundus tendon
transfer— for flexion deformities in spastic pa
ralysis. Preliminary results in 12 patients fol
lowed up for an average of 15.3 months are re
ported. The procedure improves the function of
the spastic hand by restoring its release mechan
isms. It provides an average of 30% of normal
grip strength, pinch, and finger-flexion power.
It allows a significant improvement of active
wrist extension in all cases. Any unsatisfactory
results are related to the development of
swan-neck deformity.
Resume: Une nouvelle technique qui permet de
corriger la preponderance du mecanisme flechisseur de la main at du poignet du paralytique
spastique est decrite. Les tendons flechisseurs
superficiels sont divises a la partie distale de
I'avant-bras tandis que les tendons flechisseurs
profonds sont sectionnes proximalement. Le
bout proximal de chaque tendon flechisseur su
perficial est alors suture au moignon distal du
tendon profond correspondant. Cette etude a
comporte douze patients. Une evaluation Cli
nique de la fonction de la main a ete faite en
plus de mesures quantitatives de la force de
prehension. Ces resultats ont demontre que (1)
L'intervention est utile pour retablir le mecanis
me de relache de la main spastique. (2) La force
de prehension est affaiblie mais garde environ
30% de sa force normale. (3) Une amelioration
notable de I'extension du poignet est survenue
en post-operatoire dans la plupart des cas.

F l ex io n deformities of the wrist and fin
gers in the spastic patient render the af
fected extremity both useless and disfigured
(Fig. 1). The overpowering flexor mechan
ism prevents release of the hand. Grasp is
ineffective because of tension in the stretched
extensor muscles and the reduced excursion
of the flexed muscles. Frequently associated
deformities include thumb-in-palm position,
pronation of forearm, and elbow flexion
contracture.
*From the Division of Orthopedics, Faculty of
Medicine, University of British Columbia, Van
couver 9, B.C.
Presented at a meeting of the Canadian Orthopae
dic Association, Quebec City, Que., June 1972.

Fig. 1.—Flexion of the wrist and fingers, with
thumb-in-palm deformity in spastic paralysis.

Surgical treatment of flexion deformities
in the spastic hand remains a challenge to
the orthopedic surgeon. Many reports1' 5 are
unduly pessimistic, even though more favour
able results have been obtained in well-se
lected cases.6'10 In the past, surgical proce
dures performed in dealing with flexion de
formities in the wrist and fingers of spastics
included denervation of flexor muscles,2’ 10
resection of the proximal row of carpal
bones, shortening of the ulna and radius,11
various types of tendon transfer,8’ 9 1 2 and
release of the flexor-pronator origin.13 15
The purposes of this study are twofold:
(1) to describe a new and simple surgical
technique, the flexor digitorum sublimis
to profundus tendon transfer; (2) to evaluate
objectively the results of the procedure.
In this operation, the tendons of the su
blimis are divided distally near the wrist,
while the profundus tendons are divided
more proximally in the forearm. The proxi
mal stump of the sublimis is then trans
ferred to the corresponding profundus ten
don. By this means, the overpowering flexor
mechanism is weakened and the release
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mechanism of the hand is restored, while
effective grasp of the hand is retained
through the action of the muscle belly of
the sublimis on the distal tendon of the
profundus at its insertion in the distal pha
lanx. A detailed study of a significant num
ber of patients treated by this method has
not been previously reported.

The 12 patients in this study ranged in
age from 14 to 58 years with an average of
26.7. There were nine men and three wom
en. The etiological classification of the spas
tic paralysis in this group of patients is
shown in Table I: three patients had had a
cerebrovascular accident; five patients had
had head injury; one patient had a history
of tuberculous cerebral abscess; two pa
tients had cerebral palsy; and one patient
had undergone cerebral hemispherectomy
for epilepsy.

Cerebrovascular accident:
Cerebral venous thrombosis........................
Middle cerebral artery occlusion due to
embolism.....................
Parietal arteriovenous malformation........
Head injury:
Motor vehicle accident.................................
Fall from horse...............................................
Tuberculous cerebral abscess...............................
Cerebral palsy.........................................................
Postoperative:
Cerebral hemispherectomy..........................

17

ciated in seven cases with thumb-in-palm
deformity. A few patients simply kept their
hands in their pockets because of the gro
tesque appearance. Sensation of fine touch
and pin-prick was normal in all 12 patients,
while five had diminished stereognosis and
one had diminished proprioception.
S urgical T echnique

M aterial

TABLE I.-—E tiology of Spastic P aresis
P atients

Vol.

in

12

1
1
1
4
1
1
2
1

The patients were initially treated in the
G. F. Strong Rehabilitation Centre, Van
couver, B.C., with braces and physiotherapy
for a prolonged period before undergoing
surgical treatment. The average interval
from onset of illness to the time of opera
tion was six years and 11 months. The aver
age period of assessment and observation
before operation was 11 months.
The mentality was normal in six patients,
slightly retarded in five and moderately re
tarded in one.
In all cases the operated upper extremities
were grossly deformed, and served no use
ful function other than acting as paper
weights. Grasp was poor and pinch and pre
hension were impossible because of failure
of the release mechanism of the hand, asso

A general anesthetic is given and a tour
niquet is applied to the arm. A mid-volar
incision three to four inches in length is
made over the distal one-third of the fore
arm (Fig. 2A). Palmaris longus and flexor
carpi radialis tendons are retracted radially.
The flexor retinaculum is partly divided.
The median nerve is identified and a length
of 14-inch Penrose drain is used to retract
the nerve radially (Fig. 2B). The tendons of
the flexor digitorum sublimis are divided
by sharp scalpel in the distal part of the in
cision near the wrist, while the flexor digi
torum profundus tendon is divided proximally about the junction of the middle and
lower thirds of the forearm (Fig. 2C). The
flexed wrist and fingers are then brought
into the extended position with wrist, meta
carpophalangeal, proximal interphalangeal
and distal interphalangeal joints all in the
neutral position. Each individual sublimis
tendon is then sutured to the corresponding
profundus tendon with a Bunnell-type su
ture (Figs. 2D and 2E). Where there is a
thumb-in-palm deformity, lengthening of
the flexor pollicis longus tendon by Z-plasty
is done at the same operation. If the flexor
carpi radialis or ulnaris or palmaris longus
tendon is excessively tight, it is excised and
discarded.
A volar slab is applied for four weeks
to immobilize the wrist and fingers in a
flexed position with the thumb out of the
palm. At the close of this period active
physiotherapy is instituted.
M ethods

of

E valuation

and

R esults

The 12 patients were followed up for
nine months to two years and three months
after operation. The average duration of
follow-up was 15.3 months. Assessment of
preoperative and postoperative hand func
tions was based on the scoring system out
lined in Table II. The general utility of the
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Flexor

M e d ian nerve

c

S u b i i m i s t e n d o n s cut

Fl exor d i g i t o r u m
s u bi i mi s mus c l e
t r a n s f e r r e d to
Fl exor d i g i t o r u m
profundus tendons

profundus tendons

hand, its function in grasp, pinch and prehension, and its range of motion were taken
into account.
In this scoring system the maximal score
is nine points. A result is considered excellent with eight to nine points, good with

Fig. 2.—(A) A skin incision is made over the
volar surface of the distal one-third of the forearm.
(B) The median nerve is identified and retracted
laterally. The flexor digitorum subiimis and pro
fundus tendons are identified. (C) The tendons
of the flexor digitorum subiimis are divided by
sharp scalpel distally, while the tendons of the
profundus are divided proximally about the
middle and lower thirds of the forearm. (D) Each
individual flexor digitorum subiimis muscle is
sutured to the corresponding flexor digitorum
profundis tendon. (E) Flexor digitorum subiimis
to profundus tendon transfer is complete. The
wrist and fingers have been brought into the
extended position.
five to seven points, fair with four to five,
and poor with less than four points. In our
series there were four excellent, two good,
four fair and two poor results. The preoperative scores of hand function in all 12 patients were below two (Fig. 3). This indi-
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TABLE II. —
t iv e

Vol. 17

100-1

C l in ic a l A s s e s s m e n t o f P r e o p e r a 
P o s t o p e r a t iv e R e s u l t s

and

Score
1. U tility of hand:
Good use of hand in dressing, eating
and in general activity......................
Use of hand as a helper in dressing and
eating......................
Use of hand as a helper, but no effective use in dressing...........
No use of h a n d ..........
2. Function of hand in grasp, pinch and
prehension:
Excellent..............
G ood.......................
F a ir.....................
P oor..................

3

80-

-*
cc _o
5

60-

-

2

O 2:
U II

1
0

n o
w O

U . o ''

40-

203
2

1
0

3. Range of motion:
Open hand completely and close com
pletely with wrist at neutral posi
tion to 30° extension.........................
3
Open hand completely and close com
pletely with wrist 30° flexion to
neutral position.................................
2
Effective but incomplete opening and __ - ^
and closing of hand........................... “ “ l
Ineffective opening and closing of
hand....................................................
0

Excellent Good

Fair

Poor

O

OPERATED GROUPS

Fig. 4.—Graph of grip strength in patients after
operation.

modified blood pressure cuff, and finger
flexion power of the index finger by a spring
pressure gauge, as described by Clawson
et al.16 The average of grip strength, threepoint pinch and finger flexion power of the
non-operated side, with normal innervation,
was used as the control.
The postoperative grip strength (Fig. 4)
in the group classified as having an excel
lent result by our scoring system averaged
45% of that of the control, in the group
classified as good it averaged 29% , in the
fair group 20% , while in the poor group it
was only 1.5%. The overall grip strength
in these 12 patients averaged 29% of the
control. Measurement of three-point pinch
strength (Fig. 5) showed that the group
100

PREOPERATIVE SCORE

POSTOPERATIVE SCORE

cates improvement of hand function follow
ing the tendon transfer procedure.
Postoperatively grip strength was meas
ured by a vigometer, three-point pinch by a

0 -^

Excellent Good
Fair
Poor
OPERATED GROUPS

Fig. 3.—Graph of scores comparing preopera
tive and postoperative hand functions.

Overall

5. Graph of three-point pinch in patients
afi.r o .^ia ion.
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Fig. 6.—Graph of finger flexion power of the
index finger in patients after operation.

classified as excellent averaged 46% of the
control, the group classified as good aver
aged 37% , the fair group averaged 2 4 % ,
and the poor group 1% . The overall threepoint pinch in the 12 patients averaged
31% of the control. The finger flexion

12 c a s e s

229

power of the index finger (Fig. 6) averaged
49% of that in the control in the group
classified as excellent, 32% in the good
group, 19% in the fair group and only 2 %
in the poor group.
Five patients with thumb-in-palm de
formity had elongation o f the flexor policis
longus tendon by Z-plasty in addition to
the operation on the sublimis tendons and
three had release of the small muscles of
the first web space. A ll were able to bring
the thumb out of the palm when seen at
follow-up.
Before operation the average of active
wrist extension was 4°. A ctive extension o f
wrist at follow-up averaged 21°, indicating
a significant improvement (Fig. 7).
In all patients a varying degree o f im
provement in the appearance of the hand
was observed. Fig. 8A shows the preoper
ative deformity in one patient and Figs. 8B
to 8E the excellent postoperative result.
In this series there were no operative
deaths and no wound infections. Tw o pa
tients developed swan-neck deformities with
hyperextension of the proximal interphalangeal joints o f the fingers (Fig. 9). Intrin
sic release in one patient did not result in
much improvement of this deformity. Both
patients were classified as having poor re
sults.
D is c u s s io n

The flexor digitorum sublimis to profun
dus tendon transfer has the dual advantages
of diminishing the overpowering flexor
mechanism o f the fingers and wrist, and
yet retaining a sufficiently strong motor
power with adequate excursion. The anato
mical fact that, among all flexors and ex
tensors of the wrist and forearm, the flexor
digitorum sublimis and the profundus are
the two strongest muscles with the greatest
excursion,17 makes the described operation
functionally feasible.
The general indications and contraindica
tions of surgical treatment of the hand in
spastic paralysis are well documented6' 8- 1"•
12 and these principles have been essentially
observed in our study. This group o f pa
tients had been treated adequately with
prolonged conservative treatment, including
bracing and physiotherapy, without sub-
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, Fi& *-~(A) Preoperative photograph showing
the hand of a patient with spastic paralysis, (B)
patient s hand after operation showing complete
opening, (C) good pinch, (D) good prehension,
tfcj complete closure and good wrist extension.

stantially upgrading their functional status.
Many careful preoperative assessments were
made before the decision to operate.
The goals in surgical treatment of spastic
paralysis must be more modest than in the
treatment of deformities after poliomyelitis
or trauma. The patient, as well as the sur
geon, should realize that operation will not
offer a completely normal hand. The na
ture of the procedure and what can be
gained from the surgical treatment should
be very carefully explained so that the pa
tient will not be disappointed with less than
a spectacular result.
In 10 of 12 patients varying degrees of
improvement in hand function were ob
tained. None the less, these hands, al
though greatly improved after operation,
did not have normal control or power.
Quantitative studies of grip strength, pinch

Fig. 9.—Swan-neck deformities with hyperex
tension of the proximal interphalangeal joints o
the fingers, which developed after operation.
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and finger flexion power indicated an over
all value of about 30% of what was present
on the normal side. However, we should
realize that before operation all these hands
were grossly deformed with inffective grasp,
pinch, prehension and release.
The significance of stereognosis as a
guide in preoperative assessment has been
emphasized,8' 18-20 even though decrease
of sensation per se is not a contraindication
to operation.8- 13 Of five patients with
diminished stereognosis, two had excellent
results and in one each the result was good,
fair and poor. We found no correlation be
tween end results and sensory deficit.
Unsatisfactory results were obtained in
two patients where swan-neck deformity de
veloped, with hyperextension of the prox
imal interphalangeal joint and flexion at the
distal interphalangeal joint. Similar com
plications have been observed after release
of the flexor pronator origin.13 Such de
formity arising from the sublimis to pro
fundus tendon transfer is due to elimination
of flexion at the proximal phalanx, result
ing in imbalance of the intrinsic and ex
trinsic muscle components of the fingers.10
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MUSCULAR HYDATID DISEASE: REPORT OF A CASE AND REVIEW
OF THE LITERATURE*
ARTHUR N. FREEDM AN, M .D., F.R.C.S.[C], Montreal, Que.
Summary: A case report is presented of a pa
tient who had a history of echinococcal infec
tion of the liver, and who presented with a
swelling of the right biceps brachii muscle,
which proved to be a hydatid cyst.
Review of the literature demonstrates the in
frequent occurrence of this lesion. Preoperative
investigation is often not rewarding. Manage
ment of the disease is operative excision, and
prognosis is excellent in that local recurrence
is very rare.
Resume: L'auteur presente un malade ayant
eu des antecedents d'infection par Echinococ
cus a localisation hepatique et qui s'est pre
sente avec un gonflement du biceps brachial
droit. A I'examen, il s'agissait d'un kyste hydatique.
Une simple revue de la litterature a montre
la rarete de cette lesion. Un examen preoperatoire est souvent decevant. Le traitement de
I'infection consiste a exciser chirurgicalement.
Le pronostic est excellent, en ce sens que la
recidive locale est tres rare.

T he relative rarity of hydatid disease in
peripheral muscle has prompted the report
of this case. The pertinent literature has
stressed the frequent difficulty in establish
ing the diagnosis.
Case R eport
The patient, a 30-year-old woman, had
emigrated to Canada from Greece in 1968. In
March 1966 she had been operated upon for
hydatid disease of the liver at which time seven
echinococcal cysts had been found.
She first presented herself in April 1970
complaining of recurrent epigastric pain. On
intravenous cholangiography the gallbladder
did not visualize and the common bile duct
appeared normal; a calcified shadow was
present in the liver, compatible with a calcified
hydatid cyst. It was ascertained that the gall
bladder had not been removed at the time of
the previous operation. Since the biliary
drainage test was positive, the patient was ad
mitted to the Jewish General Hospital, Mont*Reprint requests to: Dr. A. N. Freedman, De
partment of Surgery, Jewish General Hospital,
3755 Cote Ste-Catherine Road, Montreal, Que.

real, and on February 23, 1971 cholecystec
tomy was performed. No communication was
demonstrated by cholangiography between
the biliary tree and any hepatic cysts. She
made an uneventful recovery from the opera
tion. The Casoni test at that time was
negative.
She was seen again on January 3, 1973,
when she complained of a swelling on the
medial side of the right arm. This had been
present for an indeterminate period but had
suddenly enlarged and become painful about a
week previously. A globular mass could be
felt, firm but not hard and only slightly tender.
It was integrally related to the middle third
of the biceps muscle. The first diagnosis was
partial rupture of the biceps muscle with
hematoma formation. She was instructed to
rest and apply heat, but a week later the situa
tion was unchanged.
Aspiration of the mass withdrew a few
drops of murky white fluid and a small amount
of gelatinous material containing small white
flakes. These findings suggested that the fluid
originated from a hydatid cyst. The patho
logist reported on this material as follows:
“numerous flakes and strands of fibrin with
some necrotic material and inflammatory ele
ments, mostly of the polymorphonuclear
variety. In a few situations, thick laminated
membranes are seen which are quite consistent
with the outer layer of an echinococcal cyst.”
No germinal layer or hooklets were found and
so no definitive diagnosis was made.
The patient was admitted to hospital on
January 17, 1973. The Casoni test was again
negative; eosinophilia was not present. Radio
graphs of the right arm showed no calcifica
tion, while the hepatic calcification was un
changed from the previous examination.
The right arm was explored under general
anesthesia through a medial longitudinal in
cision. The mass was yellowish in colour and
globular in shape. Its upper portion was within
the belly of the biceps but it extended as a
multilocular structure distally between biceps
and brachialis to terminate near the tendinous
insertion of the biceps. It was excised in its
entirety. The wound was closed with drainage
after repairing the biceps muscle. The patient
was discharged from hospital two days later.
Pathological examination revealed a multi
locular, lobulated, elongated, whitish-yellow
soft specimen with an outer fibrous capsule
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Fig. 1.—Gross specimen of the hydatid cyst
removed from the right arm.

(Fig. 1). Within the cyst were many daughter
cysts measuring 1 cm to 2 cm in diameter.
On microscopy, the tissue in most sections
showed a pronounced chronic inflammatory
reaction, with eosinophils, macrophages,
histiocytes and mononuclear cells. There were
focal areas of abscess formation with a sur
rounding granulomatous reaction. Typical
two-layer membranes and focal areas of
calcification were present but no scolices
could be identified.
D iscussion

Human infection by Echinococcus granu
losus is worldwide. Whereas it is a major
health problem in the Middle East and
South America, New Zealand and Iceland
have instituted public health measures to
control it. Immigration to Canada from
sheep-raising areas of the world has in
creased its incidence in this country. There
have been 16 cases of hepatic hydatid
disease treated at the Jewish General Hos
pital, Montreal, from 1961 to 1972; no
other organs or tissues have been affected in
our series.
Pathogenesis
Echinococcus granulosus is a cestode
found in the proximal jejunum of carni
vores, primarily the dog. The tapeworm
liberates ova with a resistant chitinous
covering which may remain viable for
months in grass, soil or on the fur of the
animal. An ungulate is the intermediate
host, most commonly the sheep. Upon in
gestion, the protective membrane is di
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gested, the hexacanth penetrates the in
testinal wall and migrates via the blood
stream to the liver. The larval stage is
thereby established and the cycle is com
pleted when the carnivore eats the infected
viscera. The tapeworm matures in its in
testine in seven to eight weeks.
Man is an incidental intermediate host.
The embryo enters the intestinal venules
and many are destroyed by leukocytes. Of
those that survive 70% become established
in the liver. Of the remainder which pass the
hepatic circulation, half remain in the lungs,
while the remaining half filter through and
pass to other organs.1
After implantation the embryo prolifer
ates to form a spherical vacuolated mass
filled with clear fluid, known as a hydatid
cyst. The host organ responds by formation
of a fibrous ectocyst, variable in thickness
in different organs. Scolices with hooklets
develop within the brood capsule. If these
detach, hydatid sand forms within the cyst.
With rupture of the cyst, secondary cysts
form from the sand or, if scolices are in
gested, echinococcal infection develops. Hy
datid vesicles may detach from the germinal
layer, form an outer cuticular membrane and
float free in the hydatid fluid as daughter
cysts (Fig. 2). Cysts of long standing may
become calcified and this process perhaps
indicates inactivity.
Muscular Hydatid Disease
Approximately 1% to 4 % 2- 8 of human
hydatid disease localizes in muscle. Bidloo

Fig. 2.—Open
specimen reveals multiple
daughter cysts, none of which contained live
scolices.
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in 1699 described the first case of primary
intramuscular hydatidosis. In a series of
1,212 cases of hydatid disease, Lorenzetti:!
found 35 affecting muscle (3.13% ). In his
series the parasite was most commonly
located in the muscles of the abdominal wall
and paravertebral regions, the arm muscles
being affected in only 5.2% . Thus the arm
muscle incidence is approximately 0.16%
of all cases of hydatidosis. In our case the
muscular localization was probably second
ary to the hepatic infestation, although the
literature deals especially with primary
muscle infection. No figures have been
found to indicate the incidence of muscular
disease in patients who have had the in
fection elsewhere.
The rarity of muscular localization has
not been adequately explained. It has been
suggested that muscle is not very hospitable
to the parasite, perhaps owing to con
tractile activity and lactic acid production.4
By its natural resistance, muscle tends to
wall off and encapsulate the larvae.5 Char
acteristic is a thick, fibroangioblastic, con
nective tissue capsule inside which there is
usually a large mother cyst and numerous
daughter cysts (Fig. 2). Contraction of the
host muscle, adjacent bone and limiting
fascia probably determine the shape of the
gross specimen. It is muscle contraction
which tends to exteriorize the cyst and so
makes it impossible to state with preci
sion the muscle in which the disease
originated. About 29% of cysts contain
viable scolices.3
Clinical Aspects
A history of hydatid infection elsewhere
should alert the clinician to the possibility
of muscular echinococcal cyst when the
patient presents with a tumefaction.
Physical examination reveals a spherical
or tabulated tumour, the rate of growth of
which is usually slow. An aching sensation,
with fatigue, is more commonly complained
of than is actual pain. The so-called hydatid
“thrill” is rarely elicited.
Laboratory procedures are rarely of help
in definitive diagnosis of the cause of the
tumour. Radiographs may reveal calcifica
tion; eosinophilia is uncommon. Both the
intradermal test of Casoni and the GhediniWeinberg complement fixation test are
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usually negative. The tests may be negative
owing to encapsulation of the lesion. There
is no record of the use of the indirect
hemagglutination or bentonite-flocculation
tests in muscular hydatid disease.3 Because
of the non-specific symptoms and negative
laboratory tests, the differential diagnosis is
wide. Inflammatory, benign and malignant
neoplasms all must be included.
In our particular patient the tumour was
aspirated to make a preoperative diagnosis.
This should probably not be done for two
reasons: the danger of dissemination of live
scolices, and a risk of anaphylaxis.
Surgical excision is the treatment of
choice,1' 5' 7 both for diagnosis and relief of
symptoms and also to prevent complica
tions. These include compression of adja
cent structures, spontaneous rupture with
the risk of dissemination and/or anaphylaxis
and, lastly, suppuration.
At the time of operation, encapsulation
allows easy excision, with no need to sacri
fice vital structures. It is probably best to
have intravenous steroids running during
the operation to prevent the dangers of ana
phylactic shock.8
Complete removal of the muscle cyst
should carry with it minimal risk of local
recurrence. Other organ or tissue involve
ment at a later date is not preventable.
Thanks are due to Alice Ciocco and Vera
Kolar, who capably translated the foreign
language references, to the Department of
Pathology, Jewish General Hospital for patho
logical descriptions, and to the Department of
Photography.
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FETAL HAMARTOMA OF THE KIDNEY— A BENIGN TUMOUR TO BE
DISTINGUISHED FROM WILMS’ TUMOUR*
J. A. MINIELLY, M.D., M.Sc., F.R.C.S.[C], R. J. TUTTLE, M.D., F.R.C.P.[C] and
G. D. THOMPSON, M.D., C.M., F.R.C.S.[C], Hamilton, Ont.
Summary: Renal tumours in newborn infants,
distinguishable from Wilms' tumour by their
morphological features and
benign clinical
course, have been reported under a variety of
names, including "fetal hamartoma" of the kid
ney. The authors report a case of such a tumour
detected at birth and successfully treated by
nephrectomy.
Failure to differentiate this tumour from
W ilms' tumour can lead to the institution of
post-nephrectomy irradiation an d /o r antitumour
chemotherapy, with grave consequences that
are avoidable if the correct morphological diag
nosis is made.
Resume: Les tumeurs renales du nouveau-ne,
qui se distinguent de I'adenosarcome embryonnaire du rein (tumeur de W ilm s) par leurs caracteristiques morphologiques et leur evolution
clinique benigne ont ete rapportees sous des
noms tres divers, parmi lesquels celui de "hamartone foetal" du rein. Les auteurs en signalent un cas, decele a la naissance et traite avec
succes par nephrectomie.
Negliger de differencier cette tumeur de la
tumeur de W ilms risque de porter le therapeute
a instaurer une irradiation post-nephrectomie et
une chimiotherapie antitumorale (ou I'un des
deux traitem ents), dont les consequences gra
ves auraient pu etre evitees si on avait porte un
diagnostic morphologique correct.

R e c e n t l y there have been several reports

of renal tumours in newborn infants, with
a distinct morphology and benign clinical
course that separate them from the classical
Wilms’ tumour (nephroblastoma). These
tumours have been described under many
names, including “fetal hamartoma” of the
kidney,1’ 2 mesoblastic nephroma,3 and
le io m y o m a to u s h a m a rto m a of the
kidney.4 Regardless of their name, they
should be recognized as benign lesions
since death or permanent disability may
result from chemotherapy and/or irradiation
*From the Departments of Pathology, Radiology
and Surgery, St. Joseph’s Hospital and McMaster
University, Hamilton, Ont.
Reprint requests to: Dr. J. A. Minielly, Depart
ment of Pathology, St. Joseph’s Hospital, 50
Charlton Avenue East, Hamilton, Ont.

if they are erroneously classified as Wilms’
tumour.
We report such a tumour which, unlike
previous cases, radiologically appeared to
be cystic before nephrectomy.
C ase R e po r t

This female infant was born at term to a 25year-old gravida 2 physician whose first child,
born in 1966, was normal. The pregnancy
was uneventful, but the first stage of labour
lasted 14V4 hours and the mother felt that,
in retrospect, it was somewhat more difficult
than the labour which terminated her first
pregnancy. The delivery was moderately dif
ficult because of shoulder dystocia.
The child weighed 3,340 g, and at the time
of birth there was obvious abdominal dis
tension due to a palpable left abdominal mass
which felt cystic but did not transilluminate.
The hemoglobin level initially was 16.9 g/100
ml but within a few hours fell to 11.9 g. Be
cause of obvious signs of shock she was given
50 ml of blood and her condition stabilized.
A plain film of the abdomen on the day
of delivery confirmed the presence of a soft
tissue mass occupying the whole of the left
abdomen. Intravenous and retrograde pyelo
graphy were done on the same day. The in
travenous pyelogram showed a normal right
renal collecting system but failed to delineate
the left. On the retrograde pyelogram there
was marked displacement of the left ureter
across the midline at the level of the pelvic
brim with return to the midline as it entered a
markedly dilated and displaced collecting sys
tem (Fig. 1). A transumbilical arteriogram
done the day following birth failed to reveal
any significant vascularity of the left abdomi
nal mass (Fig. 2). A needle was introduced into
the mass under fluoroscopy and following
withdrawal of serosanguineous fluid and the
injection of contrast medium, several small
oval cavities suggestive of cysts were de
monstrated.
The child’s clinical condition remained
stable but she failed to gain weight and 12
days after birth she underwent a left
nephrectomy. During the procedure, as the
mass was being dissected from the inferior
vena cava, there was a precipitous fall in
cardiac output which responded to rapid in
fusion of 60 ml of whole blood.
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F'-. ' —Retrograde nyelogram demonstrating
bizarre distortion and displacement of the dilated
collecting system of the left kidney in association
with a ,^n_.i mass.
Postoperatively the child did well with the
exception of a brief episode of broncho
pneumonia two weeks after the operation.
There was no detectable evidence of neuro
logical sequelae to the operative cardiac
arrest and she left the hospital one month
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Fig. 3.—The uniformly enlarged excised
kidney (12 x 9 cm) maintaining renal form and
without external evidence of a tumour.
after the operation. Since her discharge she
has developed normally and there is no evi
dence of recurrent tumour in the 3 Vi years
she has been under observation.
P athology

Fig. 2.—Transumbilical aortogram showing the
absence of significant vasculature of the left renal
mass.

The excised kidney was a smooth,
fluctuant,
reddish-brown mass which
measured 1 2 x 9 cm, maintained the renal
form and weighed 250 g (Fig. 3). The left
adrenal gland was adherent to the upper
pole. On cross-section almost the entire
renal parenchyma was replaced by parti
ally clotted blood which in some areas was
loculated, producing cyst-like spaces. There
were scattered remnants of pelvic mucosa
and numerous firm, yellow-white tumour
nodules that appeared to arise from com
pressed but more normal appearing kidney
tissue (Fig. 4).
In multiple histological sections taken
from the tumour and the kidney there were
numerous areas of hemorrhage and necrosis.
The tumour nodules were composed of
dense sheets and interlacing bundles of
small cells that infiltrated adjacent renal
parenchyma and surrounded tubules and
glomeruli (Fig. 5). The tumour cells were
round to spindle-shaped and relatively uni-
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Fig. 4.—Cut section of the excised kidney
showing extensive hemorrhage and tumour
nodules arising from the underlying kidney tissue
(arrows).

form in size. The nuclei were not anaplastic,
but one or two mitotic figures were present
in nearly every five high-power fields (Fig.
6). Within the tumour there were pro
minent blood vessels of varying size and
when connective tissue stains were used, a
few of the tumour cells had tinctorial
features of smooth muscle cells. There was
no evidence of any epithelial-lined cysts. In
none of the histological sections was there
any evidence of abnormal glomerular or
tubular formation or of rhabdomyosarcoma

which is frequently present in Wilms’
tumour.
In the non-involved portions of the
kidney there was a moderate degree of
tubular dilatation and widening of Bow
man’s space suggesting an obstructive ele
ment to nephron function.

Fig. 5.—Cellular tumour surrounding glomer
uli and tubules (original magnification x 100).

Cystic renal masses such as a partial
dysplastic kidney or congenital hydro
nephrosis are more common in the
newborn period than are solid renal
tumours. In this case, from the angio
graphic findings and the aspiration
of sanguineous fluid, the preoperative
diagnosis was hemorrhage into a hydronephrotic kidney, but both a cyst and
Wilms’ tumour were considered. The
tumour present in the excised kidney was
identical in both its histological appearance
and clinical behaviour to previously de
scribed cases of “fetal hamartoma” of the
kidney. However, unlike other cases it was
hemorrhagic and preoperatively appeared
cystic. It is possible that the tumour itself
contributed to the somewhat difficult labour
and delivery and, because of its prominent
vascularity, the trauma of birth produced
the marked hemorrhage with destruction of
the renal pelvis.

Fig. 6.—Non-anaplastic, relatively
uniform
spindle and oval tumour cells with a mitotic
figure (arrow) (original magnification x 4 0 0 ).
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The preoperative radiological findings
suggested hemorrhage into a hydronephrotic
kidney. From examination of the resected
organ because of the marked hemorrhage
and destruction it was impossible to deter
mine with certainty whether or not the
kidney was hydronephrotic prior to the
hemorrhage. However, there did appear to
be a somewhat increased amount of pelvic
mucosa for a child of this age, and the
compressed rim of more normal renal tissue
with nephron dilatation suggests that the
kidney may have been hydronephrotic, per
haps owing to compression of the collecting
system by the tumour itself. The cystic
spaces demonstrated radiologically were no
doubt loculated collections of blood.
It is not our purpose to discuss the proper
nomenclature of this tumour. We prefer the
name “fetal hamartoma” of the kidney as
suggested by Wigger1 in a recent excellent
review. By whatever name it is called, it
must be recognized as a benign tumour and
be distinguished from Wilms’ tumour.
It is difficult to determine from the
literature the incidence of Wilms’ tumour
diagnosed at birth or in the first month of
life. In some series there are none.5"7 In
one report of eight renal tumours in the
newborn, three were hamartomas similar to
our case and five were classified as Wilms’
tumour. None of the latter were known to
have died of their tumour.8 In a review of
the relatively recent literature, 181 (13.4%)
of 1,351 cases of Wilms’ tumour were from
patients less than 1 year of age, and these
patients had a survival rate of 80% com
pared with 50% for all patients.9 It is
possible that at least some of these cases of
Wilms’ tumour diagnosed in the first year
of life were actually fetal hamartomas.
Of the 40 cases of fetal hamartoma of the
kidney reported in the literature, all have
been diagnosed in the first month of life,
and most at birth or a few days after
delivery.10- 11 This tumour is rare but it is
probably more common in this age group
than is Wilms’ tumour. It is important to
recognize it as a benign tumour because
death or serious disability has occurred as a
result of it being considered a Wilms’
tumour and treated with irradiation and
actinomycin D .1

Vol. 17

We know of no way short of nephrectomy
and careful histological examination to
distinguish this tumour from Wilms’
tumour. Favara, Johnson and Ito8 suggest
that there is a distinctive angiographic
pattern with preservation of the renal
vasculature that separates it from Wilms’
tumour. In this case preoperative angio
graphy failed to reveal any significant
vasculature of the renal mass, owing to the
marked distension of the kidney and the
tumour occurring as a result of the
hemorrhage.
Of great importance in the diagnosis is
awareness of the tumour by both the
clinician and the pathologist. The cellular
stroma with numerous mitotic figures may
mislead the unwary examiner to a diagnosis
of a Wilms’ tumour, but such a diagnosis
should be suspect if it is made in the new
born period. The authors believe that when
a renal mass is found at birth, or shortly
thereafter, because it is statistically unlikely
to be a Wilm’s tumour there is no need for
emergency operation. To decrease the
operative risk there is time to allow the in
fant to regain its birth weight and for
methodical investigation of the mass.
R eferences
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DECREASED RED CELL DEFORMABILITY IN BURN PATIENTS*
N. S. SCHACHAR, M.D., A. W. L. JAY, Ph.D.,f S. ROWLANDS, M.D., PhD.,
L. SKIBO, B.A. and F. H. TYLER, M.S.W., Ed.D.,$ Calgary, Alta.

sometimes increased in spite of a diminished
cardiac output and circulating plasma vol
ume.1 This finding has been ascribed to
generalized vasoconstriction, yet Birke, Liljedahl and Linderholm1 could detect no
consistent rise in circulating noradrenaline.
Braasch and Rogausch,2 in an effort to ex
plain this phenomenon, examined red cells
from burned rabbits and showed that they
migrate more slowly than do normal cells
in centrifugal fields. The change in migra
tion-speed is probably an effect of reduced
red cell deformability.
Red cells have to change in shape to
pass through the capillaries.3' 4 In addition,
deformability of cells is necessary for the
Resume: On constate souvent chez des grands
axial streaming which accounts for the re
brules une augmentation de la resistance periduced viscosity of blood in small blood
pherique. On a attribue ce phenomene a la vaso
vessels.3’5 The small vessels of the microconstriction, mais les temoignages sont discorcirculation constitute the bulk of the peri
dants. Une autre explication proposee est
pheral resistance to blood flow; a decrease
qu'une moindre deformabilite erythrocytaire
in deformability would likely increase re
augmenterait la resistance a la circulation dans
tous les vaisseaux de la microcirculation. Nous
sistance to flow in all the vessels of the
avons etudie la deformabilite des erythrocytes
microcirculation, an effect which could
chez cinq brules, en mesurant les pressions nebe confused with generalized vasoconstric
cessaires pour les aspirer dans des tubes de
tion.
verre d'un diametre interieur variant de 2.5 a
There are several methods of measuring
3.0 am. Chez ces malades, on notait une notable
erythrocyte deformability. The observation
diminution de la deformabilite, par rapport au
of migration-speed in centrifugal fields is
degre de ce parametre chez 10 adultes normaux. Une longue periode catamnestique a
mentioned above.2- 6 Teitel7 used the rate
permis de constater que la deformabilite se
of passage of cell suspensions through filter
normalise dans un delai approximatif d'un mois.
papers of mean pore diameter 6 /zm. Others
have employed similar techniques.8- 9 Rand
I n patients with severe burns, unlike those and Burton10 measured the deformability
suffering from other forms of trauma, the of individual red cells directly by the pres
blood pressure is often maintained and sure required to draw them into a micro
pipette of internal bore less than the cell
diameter. A variation of this method, which
*From the Divisions of Surgery and Medical Bio has been subjected to intensive develop
physics, Faculty of Medicine, University of Cal
ment,11 13 was used in the present study.
gary, Calgary, Alta.
The micropipette technique is more sensitive
Supported by the Medical Research Council of
and accurate than other methods and the
Canada and the Alberta Heart Foundation.
measurements are made on individual cells,
fCanadian Heart Foundation Fellow.
whereas in the migration-speed method the
tSchool of Social Welfare, The University of Cal moving interface represents only the slowestgary, Calgary, Alta. T2N 1N4.
moving cells. In the filtration method clog
Reprint requests to: Dr. A. W. L. Jay, Division of ging of the micropores or swelling of the
Medical Biophysics, Faculty of Medicine, The
University of Calgary, Calgary, Alta. T2N 1N4. matrix of fibres may alter flow.14

Summary: Severely burned patients frequently
have increased peripheral resistance. This has
been ascribed to vasoconstriction but the evi
dence is conflicting. An alternative explanation
is decreased erythrocyte deformability which
would increase the resistance to flow in all the
vessels of the microcirculation. In five burned
patients, erythrocyte deformability has been
studied by measuring the pressures required to
suck erythrocytes into glass tubes of 2.5 to
3.0 jxm internal diameter. In all patients there was
a statistically significant decrease in deform
ability compared with the degree present in 10
normal adults. Prolonged follow-up in tw o pa
tients indicates recovery in deformability after
an interval of about a month.
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We have examined the blood from several
patients who had suffered bums. The
results confirm the findings of Braasch and
Rogausch- in rabbits.
M ethods

Blood samples were taken from five pa
tients who had suffered electrical or thermal
burns of first, second and third degree
covering from 10% to 30% of their body
surface. The first samples were taken as
early as possible and always within 12 hours
of the trauma. Collection was by fingerprick into heparinized micro hematocrit
tubes. The cells were suspended in TrisHCl-buffered isotonic Ringer’s solution
(pH 7.40± 0.02, 310 ± 2 mOsm) at a dilu
tion of about 1:1,000. All experiments were
done within four hours of taking the blood
sample. The suspension was transferred into
a transparent lucite chamber designed to fit
the stage of a microscope.* A microscopic
cover-slip formed the top of the chamber
which was open at one end for the insertion
of the micropipette.
Glass micropipettes of internal diameter
2.5 to 3.0 gm were made from special glass
tuhest (1 mm OD, 0.5 mm ID). The
tube was heated and pulled out on an auto
matic vertical pipette pullcri. The thin
section was further drawn under direct
vision on a deFonbrune microforge§ to give
a tube with a uniform tip, approximately
100 yum long and with an ID 2.5 to 3.0
yam.4 12 A photomicrograph of such a tube
is shown in Fig. 1. The apparatus is drawn
schematically in Fig. 2. The micropipette is
held in a Leitz micromanipulator and the
tip is in the middle of the chamber under
vision via the microscope (magnification
x 250). The pressure in the system is
measured by a strain-gauge transducer^]
and pen-recorder)! and calibrated against
the U-tube manometer. The chamber with
tap at the top of the diagram is for removal
of air bubbles. The pressure is varied by the
micrometer syringe at bottom right and the
*Leitz Dialux.
(W alter C arveth Ltd., Vancouver, B.C.
JD avid K opf Instrum ents, Tujunga. Calif.
§Aloe Scientific, St. Louis, Mo.
UStatham Instrum ents, Oxnard, Calif.
11Beckman Instrum ents, Palo Alto, Calif.

Fig. I.—Photom icrograph of the glass m icro
pipette with cells.

other syringe is used for flushing out the
system. Since the diameter of the pipette
(approximately 3.0 /tm) is small compared
with the rest of the glass capillary (500 yam)
and with the much larger connecting tubing,
and since pressure drop varies inversely with
the fourth power of the radius, the pressure
is measured by the transducer with
negligible error and to an accuracy of ±0.1
cm Hg. Zero pressure is set by drawing a
cell into the tube and adjusting the micro
meter syringe until there is no movement.

Fig. 2.—Schematic diagram of the apparatus.
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Fig. 4 . — Schematic diagram of the cell entering
the pipette.
I______________ 1-------------------------- 1

O

lOO
TIME
(» e c .)

800

Fig. 3.—Chart recordings: patient and normal
control.

To conduct an experiment a small nega
tive pressure is applied, sufficient to “catch”
one of the suspended cells. As the pipettes
are much smaller than the cell diameter,
initially just a tongue of the cell is drawn
in (Fig. 1). Immediately after a cell is
caught, the pressure is rapidly raised until
the cell suddenly flows into the pipette,
whereupon the pressure is equally rapidly
returned to zero. In all cases the rise of
pressure was confined to an interval 0.5 to
1 sec. The procedure was repeated for each
of 50 cells and a record is shown in Fig. 3.
The peak pressures were read from the
charts and the mean pressure and standard
deviation calculated. A detailed analysis12
of the flow of cells from normal subjects
into pipettes of size 0.6 to 3.2 gm has
shown that, in the presently used range of
tube diameter, the cells enter in two stages
as shown in Fig. 4. At still relatively low
TABLE I.—D ata
Patient

W. S..................................
B. K ..................................
F. T ...................................
R. W.................................
R. F ...................................

pressures most of the cell enters the pipette
as a cylinder leaving a spherical portion out
side. Before the cell can proceed further it
has to decrease its volume by losing fluid
and then it will enter the pipette as shown in
lower part of Fig. 4. At these pipette sizes
the volume changes are reversible and if the
cell is expelled it rapidly recovers its volume
and its normal biconcave shape.1'2’ 1S
Each time a blood sample was taken from a
patient a similar sample was taken from the
experimental control subject, prepared in
the same way and examined with the same
micropipette. In a similar study the exper
imental control subject was compared with
10 normal healthy adults.

In Table I the patients (all male) are
listed with their ages, the nature and extent
of the bums and the mean ratio of the
pressures required to suck in the cells com
pared with the control during the first 10
post-trauma days. In all cases the ratio is
significantly greater than unity ( P < 0.005).

of the

(years) Nature of burn

16
6
49
35
18

R e su lts

Electrical
Thermal
Thermal
Electrical
Thermal

F ive P atients
Extent of burn

10-20% mixed
20% mixed, 15% third degree
30% mixed second and third degree
35% mixed second and third degree
20% second degree
Mean

Ratio

4.46
1.68
2.68
2.42
1.65
2.64
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It will be realized that the narrower the
tube the higher the pressure required and
this is illustrated in Fig. 5 in which the
results for both controls and patients are
broken down according to ranges of tube
size at 0.1 -jam intervals. In the upper half
is shown the comparison between the ex
perimental control subject and 10 normal
adults. Further analysis indicates that the
experimental control subject is a member
of the population of normal adults sampled.
In the lower half of Fig. 5 the pressures at
each pipette size are shown for patients and
control. The differences shown are statistic
ally significant (P < 0.005).
Only five patients were available during
the period of study and three were trans
ferred or otherwise lost to prolonged ex
perimental follow-up. Of the remainder one
was accessible to study for 32 days, the
other for 125 days. The results on these
two are plotted in Fig. 6 to show a return to
a normal value of the ratio (1.0±0.21) and
hence of deformability.

Fig. 5.—The pressures required to suck ery
throcytes into pipettes of different sizes. Top:
comparison between experimental control subject
and 10 normal adults. Bottom: comparison be
tween bum patients and experimental control
subject. Differences are statistically significant
(P < 0.005). Open rectangles = control. Shaded
rectangles upper diagram = normal adults, lower
diagram = burned patients. Vertical bars indicate
standard deviation in mean pressure.

Vol. 17

Fig. 6.—Variation in ratio, burned to control,
with time in two patients W. S. ( • ) and F. T.
( ■ ) . The ratio returns to the normal value of
1.0±0.2 at approximately 30 days.
D iscussion

Increased pressures were consistently re
quired to deform single red cells from pa
tients with burns. These human experiments
confirm the observation made in burned
rabbits.2 Decreased deformability will in
crease the energy and so the pressure re
quired to drive cells through the capillaries.
It will also reduce axial streaming and so
increase the resistance to flow in the other
vessels of the microcirculation.10 Decreased
deformability may also increase the rate of
destruction of erythrocytes and be a factor
in the etiology of anemia following burns.10
These results are compatible with the hypo
thesis that increased peripheral resistance
in burned patients may be due, not to vaso
constriction, but to decreased deformability
of the erythrocytes.
We would have liked to investigate the
resistance to flow of whole blood in tubes of
various sizes but such experiments require
much larger quantities of blood than the
single drop used in the present work. Only
one such experiment was attempted. Using
the technique of Jay, Rowlands and Skibo,4
the resistance to flow of whole blood in a
6-/xm glass capillary was three times greater
than normal in the case of patient F. T.
The nature of the cell change and its
effect on the nutrition of the tissues is
obscure. It is known that depletion of
adenosine triphosphate in stored blood is
associated with decreased deformability and
that this may be reversed by adenosine.17 18

Increased concentration of bile will decrease
deformability and this process is reversi
ble.10 It is also known that cells heated in
vitro become rigid.7- 9
The alterations observed in the present
study may be the direct result of heat or
some indirect or hormonal-0 effect. The
nature of the change in the cell needs to be
investigated by Jay’s12 technique to deter
mine whether it is the membrane or the
cytoplasm that is implicated or both. Ob
servations on the whole population of
erythrocytes taken serially from patients up
to 120 days post-burn would complement
this study.
What bearing this phenomenon has on
the morbidity and mortality of patients with
burns is worthy of further investigation,
since many patients with severe burns may,
despite intensive therapy, survive some days
only to succumb later for reasons that are
not always clear. If cell deformability is the
cause and changes therein can be reversed,
then more lives may be saved.
We wish to
D. C. Birdsell
Drs. Birdsell,
permission to

thank Drs. N. T. McPhedran and
for reviewing the manuscript and
B. Fowlow and G. Gavelin for
investigate their patients.
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CORRESPONDENCE
CHOLECYSTECTOMY
l'o the Editor: The recent companion articles
by Mylne and Karnauchow (Can J Surg 17:
20, 25, 1974) warrant some comment. In these
papers the operative mortality of a series of
1,001 biliary tract operations (1%) was con
trasted with the death rate from cholecystic
disease (0.4% ) in a series of 1,525 selected
autopsies. The authors concluded that surgical
treatment for cholelithiasis may be less effect
ive than no treatment at all, and they ques
tioned the indications presently used for chole
cystectomy. This is a serious question,1 and it
has even been suggested that national mortality
figures may be affected by high prophylactic
surgery rates.2 Many readers will find fault
with the conclusions of these two papers, but
we wish to confine our criticism to two points:
the estimation of the “natural” mortality of
untreated cholelithiasis from an autopsy series
as analyzed by the authors is invalid and leads
to erroneous and misleading conclusions, and
North Bay surgical practice may not be re
presentative of the national experience, either
in terms of cholecystectomy rates or mortality
rates.
The death rate of patients surgically treated
for symptomatic gallstones, as were 90% of
patients in their series, cannot be fairly com
pared with the death rate of untreated patients
with largely silent stones who undoubtedly
made up their autopsy series and who most
likely died from their stones at much lower
rates. The autopsy series has been unrealistically weighted by removing those cases at
greatest risk from gallstone disease by oper
ating on them. The authors failed to emphasize
the important fact that, during a similar 12year period in the same two hospitals from
which the autopsy series was derived, 1,598
operations were performed on the biliary tracts
of patients from the same population base.*
The articles really emphasize two important
issues: (1) Under what circumstances is chole
cystectomy an effective treatment? (2) Are
there areas in Canada where cholecystectomy
is being performed inappropriately, with un
desirable results? The authors did not deal ex
plicitly with these matters, although their data
might have justified serious questioning of the
indications for cholecystectomy. First, their
mortality rate for acute cholecystitis is actually
three times higher than that of another Cana*Population of North Bay in 1971 was 49,187
(Canada Year Book, 1972).

TABLE I.—Annual C holecystectomy R ates
P er 10.000 P opulation*

Location or country
England and Wales1.
England and Wales4. . . .
Luton, England5.................
Rennes, France5...........
Kansas, U.S.A.6 (lowest in
cidence area)...........
Vermont, U.S.A.7 (lowest in
cidence area)................
United States4.............
Canada1................
Kansas, U.S.A.6 (highest in
cidence area)............
Kapuskasing, Canada5...........
Windsor Canada5................
Vermont. U.S.A.7 (highest in
cidence area).......................
North Bay, Canada8............

Year
1967
1966
1971
1965

Rate
4.9
6.1f
7.0
8.0

1965

12.1

1969
1965
1968

18.0f
18.4f
31.1

1965
1971
1971

42.3
43.7
45.8

1969
5 Lot
1970
54.5f1f
*Rates standardized for age except where indicated
by f and assuming a male:female ratio of 1:1.
fSample included only females.
IfCalculated from author’s reported number of cho
lecystectomies done in 1970 divided by the North
Bay population reported for 1971 (Canada Year
Book, 1972).
dian institution reporting within the last 10
years.3 Admittedly, the size and location of
the two institutions make direct comparisons
difficult; however, the advantages of the larger
institution are probably balanced by the higher
proportion of complicated late cases referred
to it. Second, not only is the operative rate for
cholecystectomy in North Bay almost twice the
national average (Table I1-4'8), but it may be
one of the highest reported in the literature.
It is unlikely that the incidence of serious gall
bladder disease in North Bay is any different
from that in the rest of Canada; the fact that
the cholecystectomy rate is so high in North
Bay and, further, that over 70% of the
authors’ operative mortality occurred in elect
ive and relatively asymptomatic patients sug
gest that the indications for cholecystectomy
in North Bay differ from those in the rest
of the country. Because surgical practice and
outcomes in one area may not be optimal does
not mean that cholecystectomy itself is always
ineffective, as the authors concluded.
The authors have largely overestimated the
death rate from untreated gallstones by as
suming that over the 14-year period the three
deaths due to unoperated gallstones (the
numerator) occurred among the 301 people
in the autopsy series who had gallstones (the
denominator). This is an invalid assumption.
The population at risk of dying from choleli
thiasis consists of all persons with gallstones
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R eferences
alive in North Bay during the interval. They
surely number more than 301 patients. If the 1. V ayda E: Comparison o f surgical rates in Can
autopsy series is representative, 19.7% of
ada and in England and Wales. N Engl J
Med 289: 1224, 1973
North Bay residents would have gallstones.
If this were true, the death rate from chole 2. Bunker JP, W ennberg JE: Operation rates,
mortality statistics and quality of life. Ibid,
lithiasis would be calculated by dividing the
p 1249
three deaths by 19.7% of North Bay’s popula 3. H inchey EJ, E lias GL, H ampson LG: Acute
cholecystitis. Surg Gynecol Obstet 120:
tion, a rate which must be much lower than
475, 1965
3/301. But the autopsied subjects are not
4. Bunker JP: Surgical manpower: comparison
representative of all North Bay people, either
of operations and surgeons in United
in age or in the presence of concomitant di
States and in England and Wales. N Engl
J Med 282: 135, 1970
sease which might be associated with gall
stones. In fact, they may not even be repre 5. P lant JC. P ercy I, Bates T, et al: Incidence
of gallbladder disease in Canada, England,
sentative of the patients who died in North
and France. Lancet 2: 249, 1973
Bay. In 1970 there were 312 deaths recorded 6. L ewis CE: Variations in incidence of surgery.
N Engl J Med 281: 880, 1969
in North Bay (Canada Year Book, 1972). As
suming the authors’ 1,525 suitable autopsies 7. W ennberg J, Gittelsohn A: Small area
variations in health care delivery. Science
over a 14-year period were distributed evenly,
182: 1102, 1973
there were approximately 109 autopsies a 8. M ylne GE, K arnauchow PN: Cholecystec
tomy and related procedures in two com
year, yielding an average annual autopsy rate
munity hospitals. Can J Surg 17: 20, 1974
of only 35%.
JM, L edesma CL: Gallstone migration
There is much more in these papers with 9. A costa
as cause of acute pancreatitis. N Engl J
which practising surgeons would disagree,
Med 290: 484, 1974
especially the authors’ discussion of the rela
tionship of stones and acute pancreatitis, of To the Editor: It is obvious that our critics do
residual common duct stones and of carcinoma not know that there is a difference between
of the gallbladder. We would only refer the the population of a city and the population
authors to a very recent report which settles using the hospitals. Canada Year Book does
the question in our minds about the relation not show either the rural or transient popula
ship between gallstones and acute pancreatitis.9 tion of North Bay. The latter is composed of
Despite the many questions in regard to personnel and families of the Canadian Armed
these articles, the authors have raised serious Forces Air Base, NORAD and district Bell
issues about prophylactic cholecystectomy for Telephone establishments and a large popula
asymptomatic gallstones, especially in the el tion of summer cottagers and tourists. In fact,
derly. We do need more critical data concern our hospitals serve a population that is nearly
ing risk factors in such patients. The operation double that of North Bay proper. Their state
for this disease is so common that it is im ments that our rate “may be one of the highest
perative to know more about its epidemiology reported” and “indications for cholecystec
so as to rationalize indications for cholecys tomy . . . differ from those in the rest of the
country” are unfortunate and unwarranted.
tectomy.
Had Dr. Fitzpatrick and his colleagues read
Footnote'. For the record, Table I of the authors’ our papers with care they would have dis
second article (page 26) really represents the fre
quency distribution of cadavers with gallstones covered still another Canadian mortality rate
according to age, and not the incidence as stated. of 4.4% (Table X, page 23) reported within
The incidence can be recalculated from their the last 10 years.1 Thus, the mortality for acute
Tables IV and V, and presents a picture quite dif cholecystitis of 1.6% in Ontario’s northern
ferent from that described in the text. Their
women have two to three times the gallstone rates boondocks is not as hoary as imputed. Have
of men at most ages. The prevalence increases they read the paper of Hinchey, Elias and
sharply for women in their forties and for men in Hampson?2 There is a reference to Edlun and
their sixties.
Olssen whose mortality was 8.8 %!
G. F. F itzpatrick, M.D., C.M., F.R.C.S.[C]
The statement that “cholecystectomy itself
R. N eutra, M.D., C.M., M.P.H.
is
always ineffective, as the authors conclude”
S. F. G. W ren , M.D., C.M., F.R.C.S.[C]
is a misrepresentation of fact. Our concluding
N. E. O’C onnor, M.D., C.M.
paragraph (page 29) begins “There is no
Departments of Surgery and Preventative and
doubt that cholecystectomy is a useful oper
Social Medicine,
Harvard Medical School and
ation”. This again indicates careless reading
the Peter Bent Brigham Hospital,
and a peculiar penchant for presumption.
721 Huntington Avenue,
I sincerely hope that Dr. Fitzpatrick et al
Boston,
reread the paper before extending prophylacMass. 02115, U.S.A.
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tic surgery to those of 60 years of age and
over. In our papers we did not intend to raise
“serious issues about prophylactic cholecystec
tomy for asymptomatic gallstones, especially
in the elderly” for that purpose. This prophy
laxis, as shown, does not decrease the overall
mortality for cholecystic disease; like prophy
lactic appendectomy it is useless.
Surely Dr. Fitzpatrick et al cannot be serious
in implying that the enigma of pathogenesis of
acute pancreatitis was settled in their minds
by a single paper (Acosta and Ledesma3). The
authors only suggest that the presence of gall
stones in the feces after a bout of disease in
34 out of 36 patients supports the obstructionreflux theory. Those who wish to unsettle their
minds concerning this subject can do so by
perusing McCutcheon’s paper.1
Since we did not subject our figures to the
usual statistical testing and since we used the
word natural in quotation marks to identify
those who died of cholecystic disease without
having been operated on, it is obvious that we
appreciated the inadequacy of our assump
tions. We look upon these figures only as
rough indicators of a trend, no more and no
less. To apply these figures from a population
of cadavers to the larger living population of
the city, as our learned colleagues attempted
to do, is even less justifiable. After all, our
estimation, in spite of being “invalid” and
leading to “erroneous and misleading con
clusions”, are supported in spirit, if not in
figures, by Vayda5 and Bunker and Wennberg.6
We know the geographical distance between
Vermont and Massachusetts but, outside Har
vard and Peter Bent Brigham, how far are they
apart surgically?
P. N. K arnauchow, M.D., M.N.G.S.
Department of Pathology,
North Bay Civic and St. Joseph’s Hospitals,
North Bay, Ont.
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BODY FLUIDS IN SURGERY. 4th ed. A.
W. Wilkinson. 329 pp. Churchill Living
stone, Edinburgh; Longman Canada Limited,
Toronto 1973. $12.50.

In the fourth edition of this little gem, the
author continues to achieve his objective of
providing enough information for a basic
understanding of the behaviour of body fluids
in health and disease, as well as an account
of the management of the body fluid disturb
ances that occur in surgical patients. A chapter
on magnesium has been added. The sections on
intravenous feeding, disturbances in the newly
born, and the influence of associated disease
have been rewritten and updated. Other chap
ters are concerned with body content and dis
tribution of water, sodium, and potassium,
maintenance of chemical neutrality, loss of
gastrointestinal secretions, effects of injury,
shock, plasma substitutes and diagnosis.
Though the text is occasionally repetitive,
the book is eminently readable, and is written
primarily for those who are responsible for the
care of surgical patients. Professor Wilkinson’s
approach is practical, simpler and less costly
than that often practised in Canada, but it is
in no way less effective.
The book is recommended to all those who
visit the bedside of surgical patients at regular
intervals.
J. E. D evitt
Director,
Continuing Medical Education,
Ottawa Civic Hospital,
Ottawa, Ont.

sections are rather short but evidently based on
an extensive personal experience.
W. Z ingg
Research Institute,
The Hospital for Sick Children,
Toronto, Ont.
COLOR ANATOMY AND KINESIOLOGY
OF THE HAND. Hosein A. Motamed. 145
pp. Illust. Published and distributed by the
author: 7141 North Kedzie Avenue, No.
1504, Chicago, Illinois 60645, U.S.A., 1973,
$50.00.

This book is essentially an atlas of the hand
and forearm, although textual material is in
cluded. The colour plates are well done but,
as with most colour photography, when one
attempts to seek detail, it cannot be discerned.
The plates illustrate gross structures such as
tendons and muscles but fail to show details
of tendon sheaths and small structures. It is
unfortunate that more line drawings are not
supplied to interpret what can hardly be seen
in the photographs.
This book would be of value in the emer
gency department and in the operating room.
It can nelp the anatomist and the medical
student to bridge the gap between knowledge
of structure and function.
R. M. McF arlane
Plastic and Reconstructive Surgery,
University of Western Ontario,
London. Ont.

CHIRURGIE BEI DIABETES. J. Lazarits,
O. A hint and W. Kothe. 222 pp. Akadcmiai
Kiado, Budapest, 1973. $10.00.

CORONARY ANGIOGRAPHY. Harold A.
Baltaxe, Kurt Amplatz and David C. Levin.
239 pp. Illust. McGraw-Hill Ryerson Lim
ited, Toronto; Charles C Thomas, Pub
lisher, Springfield, 111., 1973. $22.50.

In this mongraph the authors describe their
methods of managing the diabetic surgical
patient. They claim that the results following
surgical treatment should not be different from
those obtained in normal individuals. They
state that under ideal circumstances the sur
gical treatment of a diabetic patient would be
supervised by a team including an internist,
anesthesiologist and clinical biochemist in addi
tion to the surgeon. The book is written pri
marily for the surgeon who does not have the
support of such a team at all times.
After a brief introductory description of
carbohydrate metabolism in diabetes, the au
thors present a somewhat dogmatic account of
the preoperative assessment, anesthesia and
postoperative management of the diabetic pa
tient undergoing operation. In the final chapter
their experiences with specific surgical diseases
are presented, special emphasis being paid to
peripheral vascular disease, liver and kidney
disease and various infections. The individual

With the plethora of literature currently ap
pearing descriptive of coronary artery disease
and coronary angiography, a concise, mature
and readable book on the subject is to be
welcomed. Unfortunately this volume fails to
contribute significantly in this regard. The
initial chapters present a stereotyped account
of the performance of arteriography, better
suited to a resident’s notebook. Anatomy dis
cussion is adequate but little description is
given of the array of normal variations which
are encountered. Congenital anomalies are
overemphasized in relation to the actual fre
quency with which they occur in clinical prac
tice. The section on collateral circulation is
explicit by virtue of some excellent diagrams.
Left ventriculography is dealt with much too
briefly. Although some reproductions of angio
grams are of first quality, the majority are
disappointingly poor.
The authors should be congratulated on
undertaking to fill the need for such a short
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text, but their initial attempt lacks many
needed features.
M. K . K iernan
Medical Arts Building,
Winnipeg, Man.
CORONARY HEART DISEASE. 2nd Inter
national Symposium at Frankfurt 1972.
Edited by M. Kaltenbach, P. Lichtlen and
G. C. Friesinger, 329 pp. IHust. Intercon
tinental Medical Book Corp., New York;
George Thieme Yerlag, Stuttgart, 1973. DM
69,00. $28.50 (approx.).

This volume consists of a collection of 55
papers presented at the Second International
Symposium on Coronary Heart Disease at
FrankfurtJe-1972. They represent a selection
designed to discuss seven major areas of inter
est. A good discussion of the action of nitro
glycerin is provided by 10 articles on experi
mental and clinical findings. Nothing new is
described regarding the technical aspects of
coronary arteriography and ventriculography
but there is an interesting account of the
course of coronary artery disease as evaluated
by coronary angiography. The papers on sur
gical treatment of coronary artery disease
cover the field quite well and reflect the cur
rent thinking on this subject.
The book will appeal to those with special
interest in ischemic heart disease. Some of the
most useful information is included in the dis
cussion following presentation of the manu
scripts. As expected, there are gaps in the
subject material which make the work some
what disjointed.
W. J.
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The chapter on thyroiditis is largely
anecdotal. The illustrative case reports serve to
emphasize the protean manifestations of each
of this somewhat nebulous group of thyroid
disorders.
Diagnostic and management problems pre
sented by patients with a thyroid nodule are
outlined in a fairly uncontroversial manner.
Sections on the pathological and on the sur
gical aspects of thyroid cancer summarize the
present knowledge and viewpoints on these
subjects, and serve as a basis for the discussion
in some depth and technical detail of the treat
ment of “inoperable” thyroid cancer with 131I.
The text concludes with a summary of the
author’s experience of thyroid cancer in 169
patients over a 12-year period.
Reading this book is like spending a short
residency or apprenticeship under a single, out
spoken and articulate clinician who stands on
his rock of clinical experience and conviction,
surrounded by a sea of misconception, un
certainty and confusion. This short volume
will be especially appreciated by those readers
who have enjoyed the author’s two previous
volumes on clinical thyroidology. It may prove
controversial among workers engaged in the
radionuclear aspects of thyroid disease.
T. K.

T h o r la rso n

The Winnipeg Clinic,
Winnipeg, Man.

NE MINNESOTA multispecialty
clinic with

outstanding clinic

University of Ottawa Cardiac Unit,
Ottawa Civic Hospital,
Ottawa, Ont.

and hospital facilities and em 

NONTOXIC GOITER. Concept and Contro
versy. Joel I. Hamberger. 222 pp. Illust.
Charles C Thomas, Publisher, Springfield,
III., 1973. Price not stated.

general surgeon for 26 man

This second “Concept/Controversy” volume
completes the task of providing the author’s
1968 “Diagnosis and Management of Common
Thyroid Problems” with clinically-orientated,
up-dated companions.
The first chapter deals with thyroid scanning
and reflects Dr. Hamberger’s special interest
and experience in radionuclear aspects of
thyroid assessment. Emphasis is rightly placed
on the necessity of correlating physical find
ings with the scan tracing.
A chapter on simple goitre discusses six
principal pathophysiological mechanisms con
sidered to underlie the development of goitres.
It elaborates upon the concept of “no goitre, no
hypothyroidism” by classifying and examining
the causes of hypothyroidism.

phasis on quality care, needs
group with corporate benefits,
modern facilities,

well-staffed

250 bed hospital; competitive
salary, early shareholder status.
Contact:
EAST RANGE CLINICS, LTD.,
Virginia, Minn. 55792,
0. P. Friedlieb, M.D.,
(218) 741-0150 collect.
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All communications concerning this journal
should be marked “’The Canadian Journal of
Surgery” and addressed to the Editor, P.O.
Box 8650, Ottawa, Ontario K1G 0G8.
The Journal is published bi-monthly. Sub
scription is $15 per year ($7.50 per year for
trainees in surgery) and starts with the Janu
ary issue of each year. Single copies are $2.50
each, payable in advance.

IN STRU CTIO N S TO CO N TRIBU TO RS
Manuscripts
Manuscripts in duplicate of original articles,
case reports, and other contributions should
be forwarded with a covering letter re
questing consideration for publication in
T h e Canadian Journal o f Surgery. Accept
ance is subject to the understanding that
they are submitted solely to this Journal,
and will not be reprinted without the con
sent of the author and the publishers. Ac
ceptance or rejection of contributions will
be determined by the Editorial Board. As
space is available, a limited number of case
reports will be published. Articles should
be typed on one side only of unruled paper,
double-spaced and with wide margins. The
author should always retain a carbon copy
of material submitted. Every article should
contain a summary of the contents. The
Concise Oxford Dictionary will be followed
for spelling. Dorland’s Illustrated Medical
Dictionary will be followed for scientific
terminology. The Editorial Board reserves
the right to make the usual editorial changes
in manuscripts, including such changes as
are necessary to ensure correctness of gram
mar and spelling, clarification of obscurities
or conformity with the style of T he Cana
dian Journal o f Surgery. In no case will
major changes be made without prior con
sultation with the author. Authors will
receive galley proofs of articles before pub
lication and are asked to confine altera
tions of such proofs to a minimum.
Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
important to order there before publication
of the article, otherwise an extra charge
for additional type-setting will be made.

R eferen ces
References should be referred to by numer
als in the text. They should include in
order: the author’s name and initials in capi
tals, title of the article, abbreviated journal
name, volume number, page number and
year. The abbreviations of journal names
should be those used in Index Medicus.
References to books should include in order:
author’s name and initials, title of book,
number of edition (e.g. second ed.), city
of publication, title of publishing house,
year of publication, page number if a
specific reference. For examples, see this
journal January 1971 issue onwards.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should b e glossy prints, unmounted and
untrimmed, preferably not larger than 8"
x 6 ". Prints of radiographs are required
and not th e originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
L anguage
It should be clearly understood that con
tributors are at full liberty to submit articles
in either English or French, as they please.
Acceptance will be quite independent of
the language of submission. If the contri
butor wishes, he may submit an informative
summary of not more than 300 words in
the language other than that in which he has
submitted the article. For example, an ar
ticle in English must carry an English sum
mary and may, if the author wishes, carry
a more detailed summary in French.

